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Descriptfon 

Technical Reld 

The present application relates to ethoxylated amine polymers having day-soil removal/anti- 
5 redeposfticn properties when used in detergent compositions. 

A particularly Important property of a detergent composition is its ability to remove particulate type 
soils from a variety of fabrics during laundering. Perhaps the most important particulate soils are the clay- 
type solid. Clay soil particles generally comprise negatively charged layers of aiuminosilicates and 
positively charged cations (e.g. calcium) which are positioned between and hold together the negatively 
fQ charged layers. 

A variety of models can be proposed for compounds which would have day soil removal properties. 
One model requires that the compound have two distinct characteristics. The first is the ability of the 
compound to adsorb onto the negatively charged layers of the clay partide. The second is the ability of the 
compound, once adsorbed, to push apart (swell) the negatively charged layers so that the day partide 
;5 loses its cohesive force and can be removed In the wash water. 

One class of day-soil removal compounds which appears to work according to this model are the 
polyethoxy zwitterionic surfactants disclosed in U.S. Patent 4,301,044 to Wentier et al.. Issued November 
17, 1981. Representative of such compounds are those having the formula: 



» 1 1+3 I 



-(CH2)3^C.0.(CM2CH20) SOg' 



I 

25 wherein is a C,< — C» alkyl group, x is 1 or an integer of from 3 to 5, and y is from 6 to 12. See also U.S. 
Patent 3,929,678 to Laughlln et al., issued December 30, 1975 (detergent composition containing 
polyethoxy zwitterionic surfactant plus other detergent surfactants); U.S. Patent 3325,262 to Laughlln et 
al., issued December 9, 1975 (detergent composition containing polyethoxy zwitterionic surfactants with 
detergent builders); U.S. Patent 4,157,277 to Gosselink et al., issued Jur>e 26, 1979 (C4 poiyoxyalkyiene 

30 zwitterionic surfactants useful in detergent compositions); U.S. Patent 4,165,334 to Gosselink et al.« Issued 
August 21, 1979 (sulfonlunvtype polyethoxy zwitterionic surfactants). 

These polyethoxy zwitterionic surfactants are generally compatible with other detergent surfactants 
such as the non ionic, zwitterionic and ampholytic types. However, as suggested tn the Wentier et al. patent, 
most anionic surfactants interfere with the particulate soil removal performance of these compounds; 

^ anionic soils such as fatty adds likewise Interfere. Because anionic detergent surfactants form the most 
important dass of such materials for use in detergent compositions, the lack of compatibility k>etween 
these polyethoxy zwitterionic surfactants and anionic surfactants poses a significant handicap where 
particulate (day) soil removal is desired. 

In addition to clay soil removal, one of the other properties mentioned in the Laughlln et al. patents 

^ with regard to these polyethoxy zwitterionic surfactants is the ability to keep the removed soil in 
suspension during the laundering cyde. Soil which Is removed from the fabric and suspended in the wash 
water can redeposit onto the surface of the fabric. This redeposited soil causes a dulllog or "graying" effect 
which Is especially noticeable on white fabrics. Because soil is normally hydrophobic, this graying effect is 
a particularly important problem for those fabrics made in total or in part from hydrophobic fibersr e.g. 

^ polyester. 

To minimize this problem, anti-redeposition or whiteness maintenance agents can be included in the 
d^ergent composition. Besides the previously mentioned polyethoxy zwitterionic surfactants, there are a 
variety of other compounds which can be used as anti-redepositlon agents. One class of agents are the 
water-soluble copolymers of acrylic or methacryllc add with acrylic or methacrylic acid-ethylene oxide 

^ condensates disdosed in U.S. Patent 3,719,647 to Hardy et al., issued March 6, 1973. Another class of anti- 
redeposMon agents are the cellulose and cartsoxymethylcellulose derivatives disdosed in U.S. Patent 
3397,416 to DIehl, issued August 3, 1971 (Ionic combination of dodecyltrimethyl phosphonium chloride 
and sodium cartx>xymethy{cellulose), end U.S. Petent 3,523,088 to Dean et al„ issued August 4, 1970 
(combination of alkali metal carfc>oxymethylcenulose and hydroxypropylcellulose). A mixture of 

^ compounds has also been used to provide not only anti-redeposition, but also day soil removal properties. 
See U.S. Patent 4,228,044 to Cambre, issued October 14, 1980, which discloses detergent compositions 
having anti-redeposition and clay soil removal properties which can comprise a nonionic alkyl polyethoxy 
surfactant a polyethoxy alkyl quatemary cationic surfactant and a fatty amide surfactant 

These anti-redeposition agents do have a number of significant handicaps. White effective to keep soil 

^ suspended, these compounds may lack additional day soil removal properties. Moreover, as disclosed in 
the DIehl and Dean et al. patents, mixtures of compounds can be required to achieve the anti-redeposition 
benefit To the extent that there are combined anti-rede position/clay soil removal benefits as disclosed in 
the Cambre patent, mixtures of compounds are also required. 

it is therefore an object of the present invention to provide compounds useful in d tergent 

^ comp sitions which provide particulate soil, especially clay soil, removal benefits. 
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It is a further object of the present inventi n to provide compounds useful In detergent comp sitions 
which provide clay soil removal benefits and are anionic d t rgent surfactant c mpatlble. 

It is yet another object of the present inventi n t provid compounds useful In detergent 
compositions having anti-redeposltion properties. 

It is yet a further object of the present invention to provide compounds useful in detergent 
compositions which combine both day soil removal and anti-redeposition properties. 

These and further objects of the present invention are hereinafter disclosed. 



Background Art 

fo U.S. Patent 3,301783 to Dickson, et al., issued January 31 . 1967« discloses oxyalkylated, acylated, 
alkylated, carbonylated and oiefinated derivatives of pblyalkyleneimines, in particular polyethyleneimines 
(PEIs). For the oxyalkylated derivatives, the alkylene oxide (ag. ethylene oxide) is reacted with the 
polyalkyleneimine in a mole ratio of from 1:1 to 1000:1, and preferably in a ratio of from 1:1 to 200:1. 
' Among the ethoxytated PEls disciosed are Examples I--O7 and 1— Og formed by condensing 106 and 200 

ts moles, respectively, of ethylene oxide with a 900 M.W. PEl. The degree of ethoxylation calculates out to 
about 4.5 and about 8 ethoxy groups per reactive site, respectively. See also Examples 27 — O5 and 27— 0« 
which disclose ethoxylated polyporopyleneiminies (M.W. 500) which have about 4 and about 8 ethoxy 
units per reactive site, respectively. Amongst the numerous disciosed uses of these polyalkyleneimine 
derivatives is a teaching that they are useful as detergents, softening agents, and anti-static agents. 

2Q Preferred uses disclosed by this patent are- as chelating agents, lubricating oil additives, emulsifying 
agents, and cutting oils. 

U.5. Patent 2,792,371 to Dickson, Issued May 14, 1957, teaches a process for breaking petroleum 
emulsions with oxyalkylated tetraethytene pentaamines (TEPA). Ethoxylated TEPAs specifically disciosed 
include those having about 5 (Example 3aa), about 7 (Example 4aa), about a5 (Example 5a) and about 15.5 

28 (Example Be) ethoxy units per reactive sits. Similarly, U.S. patent 2,792;370 to dickson issued May 1 4,19 57, 
teaches a process fdr breeking petroleum emulsions with oxyalkylated trtethylene tetramines (TETAs) 
including tiiose having about 5.5 (Example 3aa), about 7.5 (Example 4aa), about 9 (Example 5a) and about 
16.5 (Example 8c) ethoxy units per reactive site. See also U.S. Patent 2,792,372 to Dickson, issued May 14, 
1957, (oxyalkylated higher PEAs used to break petroleum emulsion); U.S. Patent 2,792,369 to Dickson, 

30 issued May 14, 1957 (oxyalkylated diethylene tnamines used to break petroleum emulsions). 

U.S. Patent 4,171,278 to Andree et ai.. Issued October 16, 1979, discloses cold water detergent 
compositions containing a detergent surfactant (e.g. anionic) and a hydroxyalkyi amine in a weight ratio of 
100:1 to 1:1. The amine can have the formula: 



CH-Rj 



A— N 



CH2CH0)„H 



wherein R, is Ci— C^g alkyi; Ra is H or Ci— Cte alkyl; Ri + Rj have 6—20 carbon atoms; R4 is H or methyl; m, 
n, and o, are each 0 to 3 and A Is bridging group such as 



so 



ss 



CH)- 



J y 



wherein R3 is H or methyl; x is 2 to 6; y is 1 to 3; and p is 0 to 3; the sum of m to p being 1 to 5.5, and 
preferably 1 to 2. See aiso German Patent Document 2,165,900 to Henkel, published July 5, 1973, which 
discloses a washing agent for graying prevention formed by the reaction product of a PEl with an 
alkylglycidylether and ethylene oxide (2-hydroxyethyl moiety at each reactive site when ethoxylated). 

U.S. Patent 3,838,057 to Barnes et al., issued September 24, 1974, discloses toilet bers containing 
ethoxylated quaternary ammonium compouruls. Including ethoxylated, quaternized PEls taught to be 
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useful In the detergent textile, and polym r Industries, as anti-static and softening agents. These 
eth xylatad quatsmized PEIs hav the formula: 

R, 

' H(-r - CHj - CH2-)„HnX- 

10 wherein R, is a compatible quaternary nitrogen substltuent; n is at least 2; x Is from 3 to 40; and XT Is a 
compatible anion. Preferred compounds are those where Ri is a C« — C22 alkyl group or the group: 

I^'COO(EO>,— CHaCHOHCHa— 

where R' Is a Cr-C2a alkyi grop and y is from 3 to 40, See also U.S. Patent 4,179,382 to Rudki'n et aL. Issued 
December 18, 1979; U.S. Patent 4,152,272 to Young, issued May 1, 1979; and European Patent Application 
•2.085 to Rudkin et al., published May 30, 1979, which disclose ethoxylated quatemized polyamines having 
Ci4 to Cm alkyl or alkenyl groups attached to one of the nitrogen atoms useful as fabric softeners. 

There are several patents which disdose detergent compositions, shampoo compositions and the like 
20 containing slightly ethoxylated PEIs (ethylene oxideiPEI weight ratio of 4:1 or less) to enhance the 
deposition and retention of particulate substances such as antimicrobials. See, for example, U.S. Patent 
3,489,686 to Parran, Issued January 13, 1970; U.S. Patent 3,580,853 to Parran, issued May 25, 1971 ; British 
Patent Specification 1,111 ,708 to Procter & Gamble published May 1 , 1 968, U.S. Patent 3349,546 to Moore, 
Issued December 22, 1970; and U.S. Patent 3,549,542 to Hoktorby, issued December 22, 1970. 

28 

Disclosure of the Invention 
The present invention relates to water-soluble ethoxylated amine polymers having clay soil removal/ 
antl-redeposition properties useful In detergent compositions. These polymers comprise a polymer 
backbone other than a polyalkyieneamlne backbone, at least 2 M groups and at least one L— X group, 

30 wherein M is a tertiary amine group attached to or integral with the backbone; X Is a nonionic group, 
anionic group or mixture thereof; and L is a hydrophilic chain connecting groups M and X or connecting X 
to the backbone. L also contains the polyoxyalkylene moiety — ((R'0)„(CHaCHaO)„}— , wherein R' Is C«— C4 
alkylene or hydroxyalkylene, m and n are numbers such that the moiety — (CHaCH20)„— comprises at least 
50% by weight of said polyoxyalkylene moiety, and n is at least 3, except when the polymer backbone is a 

» poiyethyleneimine backbone, and n is at least 12 when the polymer backbone is a potyethyleneimine 
backbone. 

The ethoxylated amine polymers of the present invention provide clay soil removal benefits while 
being anionic detergent surfactant compatible. At most wash pHs, it is believed nitrogen atoms of the 
polymer are protonated to fonm positively charged centers which, together with the remaining polar 

^ nitrogen atoms, cause adsorption of the polymer onto the negatively charged layers of the day particle. It Is 
also believed that the hydrophilic ethoxy units attached to the polymer backbone swell the clay particle so 
that It loses its cohesive character and is swept away in the wash water. 

The anti-redeposition benefits provided by these ethoxylated amine polymers are also believed to be 
due to the positively charged centers which, together with the remaining polar nitrogen atoms, cause it to 

48 be absorbed onto soil suspended in the wash water. As more and more of these polymers adsorb onto the 
suspended soil, it becomes encased within a hydrophilic layer provided by the attached ethoxy units. As 
such, the hydrophillcaiiy encased soil is prevented from redepositing on fabrics, in particular hydrophobic 
fabrics such as polyester, during the laundering cycle. 

SB Ethoxylated Amfne Pofynwrs 

The wocareoluble ethoxylated amine polymers of the present invention comprise a polymer backbone 
other than a polyalkyleneamine backbone, and at least 2 M groups and at least one L— X group, wherein M 
is a tertfaiy amine group attached to or Integral with the backbone; X is a nonionic group, an anionic group 
or mixture thereof; and L is a hydrophilic chain connecting groups M and X, or connecting X to the polymer 

58 backbone. 

As used herein, the term "polymer backbone" refers to the polymeric moiety to which groups M and 
L— X are attached to or Integral with. Included within this term are oligomer backbones (2 to 4 units), and 
true polymer backbones <5 or more units). 

As used herein, the term "attached to" means that the group is pendent from the polymer backbone, 
M examples of which are represented by the following general structures A and B: 

L X 
X A B 



4 



to 



20 



EP 0 111 984 B1 

As used herein, the term "integral with" means that the group forms part of the polymer backbone, 
examples of which are represented by the following gen ral structures C and D: 



M — 

1 

L 
I 



— H — r 

X X 



Any polymer backbone (other than a polyalkyleneamine backbone^ can be used as long as the 
ethoxylated amine polymer formed is water-soluble and has clay soil removal/anti-redeposition properties. 
Suitable polymer backbones can be denved from the polyurethanes, the polyesters, the polyethers, the 
poiyamides, the polyimides, the polyacrylates, the polyacrylamides, the polyvinylethers, the 
;5 poiyethyienes. the polypropylenes and like polyalkylenes, the polystyrenes, the polyalkyleneimines, the 
poiyvlnylamines, the polyailylamines, the polydlallylamines, the poiyvrnyipyridines, the 
polyaminotriazoles. polyvinyl alcohol, the aminopolyureylenes and mixtures thereof. 

As used herein, the term "polyalkyleneamine backtx>ne" refers to polymer backbones having the 
following general formula: 



H 

wherein is C« — Cn alkylene, hydroxyalkyiene, aikenyiene, arylene or alkarylene« or a Cf— oxyalkylene 
moiety having from 2 to about 20 oxyalkylene units provided that no O— N or O— O bonds are formed; w is 
1 or 0; X + y + z is from 2 to 9; and y -f- z is from 2 to 9. Such polymer backbones are particularty 
represented by the polyethyleneamines (PEAs) where R^ is ethylene, and x + y + z Is from 3 to 7. These 
PEAs can be obtained by reactions involving ammonia and ethyle ne di chloride, followed by fractional 
distillation. The common PEAs obtained are trlethylenetetramine (TETA) and tetraethyleneperrtamine 
CTEPA). Above the pentamines, i.e., the hexamines, heptamlnes, octamlnes and possibly nonamines, the 
cogenericaily derived mixture does not appear to separate by distillation and can Include other materials 
such as cyclic amines and particularly piperazines. There can also be present cyclic amines with side chains 
in which nitrogen atoms appear. See U.S. Patent 2,792,372 to Dickson, issued May 14, 1957, which 
describes the preparation of PEAs. 

As used herein, the term "pdyalkyleneimine backbone" refers to a polymer backbone having the 
following general formula: 

[HaN] [R«— N— 1— R'-iM— 1— ,^RiNHal, 

wherein is defined as above; x + y + z la at least 10, . ^ w *u 

M can be any compatible tertiary amine group. The tertiary amine group can be represented by the 
following general structures E and P: 



V 



-N N 



I 



I 



SO PartlGulariy preferred M groups are those represented by general structure E. The tertiary amine group M is 
also preferably positioned dose to or integral with the polymer backbone. 

In the preceding formula, X can be any compatible nonionic group, anionic group or mixture thereof. 
Suitable nonionic groups indude C^— alkyi or hydroxyalkyl, ester or ether groups, preferably acetate or 
methyl ether, respectNely; hydrogen (H); or mixtures thereof. The particularly preferred nonionic group is 

s$ H, With regard to anionic groups, PO3"* and SOs" are suitable. The particularly preferred anionic group is 
SO,'. It has been found that the reiath/e percentage of anionic groups to nonionic groups can be important 
to the day soil removal/anti-redeposition properties provided by the ethoxylated amine polymer. A mbcture 
of from 0 to 30% anionic groups and from 70 to 100% nonionic groups provides prefen-ed properties. A 
mbcture of from 5 to 10% anionic groups and from 90 to 95% nonionic groups provides the most preferred 

60 properties. Usually, a mixture of from 0 to 80% anionic groups and from 20 to 100% nonionic groups 
provides suitable day soil removal/antl-redeposition properties. 

The ethoxylated amine polymers of the present invention normally have a ratio of groups M to groups 
X of 1:1. However, by appropriated copolymerizatlon of tertiary amine, anionic (non-ionic) (I.e. containing 
the gr up L— X), or mixed tertiar/ amine/anionic (nonionic) monomers, the ratio of cationic groups M to 

as groups X can be varied. The ratio of groups M to gr ups X can usually range from 2:1 to 1 :10. In preferred 
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polymers, the ratio is from 1:1 to 1:5. The polymers formed from such c polym rtzation are typically 
random, i.e. the tertiary amine, anionic (nonionic), or mixed tertiary amine/anionic (n nionic) monomers 
CO polymerize tn a nonrepeating sequence. 

The units which contain groups M and groups L— X most preferably comprise 100% of the ethoxyiated 
amine polymers of the present invention. However, inclusion of other units {preferably nonionic) in the 
polymers is also permissible. Examples of other units include the acryiamides and the vinylethers. These 
other units can comprise from 0 to 90% of the polymer (from 10 to 100% of the polymer being units 
containing M and L— X groups). Typically, these other units comprise from 0 to 50% of the polymer (from 
50 to 100% of the poh^mer being units containing M and L— X groups). 

The number of groups M and L— X usually ranges from 2 to 200, Typically, the number of groups M 
and L— X is from 3 to 100. Preferably, the number of groups M and L— X is from 3 to 40. 

Other than moieties for connecting groups M and X, or for attachment to the polynrw backbone, 
hydrophllic chain L usually consists entirely of the polyoxyalkylene moiety — .((R'OL— (CH2CH2O) J—. The 
moieties — (R'OL— and — (CHaCHaOln — of the polyoxyalkylene moiety can be mixed together or 
preferably form blocks of — {R'O)^— and — (CHaCHaO)„— moieties. R' is preferably C« (propylene); m is 
preferably from 0 to 5, and most preferably 0, i.e. the polyoxyalkylene moiety consists entirely of the moiety 
— (CHaCHtOn— . The moiety — (CHaCHaO)^— preferably comprises at least 85% by weight of the 
polyoxyalkylene moiety, and most preferably 100% by weight (m is 0). For the moiety —(CHaCHaO).—, n is 
usually from 3 to 100. Typically n is from 12 to 42. 

A plurality (2 or more) of moieties — L— X can also be hooked together and attached to group M or to 
the polymer backbone, examples of which are represented by the following general structures G and H: 



"I 
L 
I 

X 



L 
I 

X 



Structures G and H can be formed, for example, by reacting glycidol with group M or the polymer 
backbone, and then ethoxylating the subsequently formed hydroxy groups. 

The level at which the ethoxyiated amine polymers of the present inventfon can be present In the 
detergent compositions can vary widely depending upon the polymer used, the type of detergent 
formulation (liquid, granular), and the benefits desired.' These compositions can be used as laundry 
detergents, laundry additives, or laundry pretreatments. Generally, these polymers can be included in an 
amount of from to 95% by weight of the composition, with a usual range of from 0.1 to 10% by weight 
for laundry detergents. Prefierred detergent compositions comprise from 0-5 to 5% by weight of the 
polymer of the present invention. For these preferred compositions, the polymer is typically present at 
from 1 to 3% by weight The polymer is normally present at a level that provides from 2 ppm to 200 ppm, 
preferably from 10 ppm to 100 ppm, of the polymer in the wash solution at recommended U.S. usage 
levels, and normally from 30 ppm to 1000 ppm, preferably from 50 ppm to 500 ppm for European usage 
levels. 

Representath/e classes of ethoxyiated amine polymers of the present invention are as follows: 

A. Pofyursthone, Rotyester, Poiyethen Pofyamide 

One class of suitable ethoxyiated amine polymers are derived from polyurethanes, polyesters, 
polyethefs or polyamides. These polymers comprise units selected from those having formulas 1, 11 and 111: 




I, 

(R^)„-C(C3H50)„(CH2CH20)„3.X 



I 



II 



V 



6 



10 



20 



25 



SO 
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wherein is 



? 0 0 0 0 

^ -CN-. -Co., -OC. or .C.; 



X IS 0 or 1; R is H or C,— C4 alkyi or hydroxyallcyl; Is Cr-C^i alkyfene, hydroxyalkylene, alkenylene. 
aryiene or aikarytene. or a C*— Cs oxyalkylene moiety having from 2 to 20 oxyalkylena units, provided that 
no 0—0 or O— N bonds are fonmed with when x Is 1, R* is — «*— except when Is 



O 
J- 

or 18 — <OR')y— or —OR'— provided that no 0—0 or N — O bonds are formed with A\ and R* is — R*— 
except when A Is 

O 

» or is — <R'0),— or — R*0— provided that no O— O or O— N bonds are formed with A^ when x is O, R* is 
-^OR^V-^-OR'— . Q 

— COR«, —OCR*—, OCOR«, —NCR', — NCOR«— , -CNR« or — OCNR«— 

35 i 1 ■ ID II m I 

0 O _ O RO RO OR R 

and R* is— R«— ; R^ is C— C4 alley! or hydroxyalkyi; R* Is d— da alkylene, hydroxyalkylene, cycioalkylene. 
alkenylene, aryiene, or alkarylene; R* Is H or R*; R^ Is C,— C, alkylene or hydroxy alkylene; X Is R, SO,", or a 
40 mixture thereof; k Is 0 or 1 ; m is from 0 to 5; n is at lesst 3; m and n are numbers such that the moiety 
— (CHtCH,0),— comprises at least 85% by weight of the moiety — I(C,HeO)„(CH,CHaO)„}— ; y is from 2 to 
20; the number of u -h v and w are such that there are at least 2 N groups and at least 2 X groups. 

In the ak)ove formulas, A^ is preferably 

^ 0 0 

II I 
or 

I 

R; 



A* is prafsrabiy — O— : x Is preferabfy 1; and R is preferably H. R' can be linear 

(•.g. -CHj-CHj-CHj-. -™2^"* 

or branched (e.g. 

-CHg-CH-, -CH-CH- 
CH 
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alkylener hydroxyalkylene, alkenyicne, cycl alkenyiene, alkarylene or xyalJcyl no; when I a (V-C, 
xyalkylene moiety, the number of oxyalkylene units is preferably from 2 to 12; R^ is preferably Cj— C, 
alkylene or phenylen , and most preferably C^— C, alkylene (ethylene, pr pylene* hexamethylene). R* is 
preferably :-OR»— or-.(ORn,; R* Is preferably — R"0— or -HR'0)y— ; R* Is preferably methyl. Like R\ R» 
can be linear or branched, and is preferably (V-C* alkylene; R* is preferably H or (V-Ca alkyi; R^ is 
preferably ethylene; X is preferably H or methyl; k is preferably 0; m is preferably 0; r and s are each 
preferably 2; y is preferably from 2 to 12. 

In the above formulas, n is preferably at least 6 when the number of N and X groups are each 2 or 3; n la 
most preferably at least 12, with a typical range of from 12 to 42 for all ranges of u + v + w. For 
homopolymers (v and w are 0), u is preferably from 3 to 40, and is most preferably from 3 to 20. For random 
copolymers (u is at least 1 or preferably 0), v and w are each preferably from 3 to 40. 

B. Pot/Bcryiate^ Potyacrytamide, Potyvinyiether 

Another class of suitable ethoxylated amine polymers are derived from polyacrylates, pofyacrylamides 
or polyvtnylethers. These polymers comprise units selected from those having formulas IV, V and Vt 



2^^" 'J 
(k ) 

R3./l_i(R2)|^.[(C3HgO)„(CH2CH20)]„-X 



IV 



(R^),^-C(C3H50)„(CH2CH20)]„-X Y ' VI 

wherein f$ . 

? 00 0 0 0 0^0 0 

-NCO-, -CNC-, .&.» -OCN-^-oS-, -0C0-, -CO-, or -NCh 




-0-. -NC-, -NCO-, -CNC-, -CN-, -OCN- ^-OC-, -0C0-, -CO-, or -NCN-; 
R R ft R R R ft 



R is H or C,— €♦ alkyI or hydroxyalkyi; R' is substituted Cr~ C^a alkylene, hydroxyalkylene, alkenylene, 
arylene, or alkarylene or Cs—C, oxyalkylene; each R* is C,— C^a alkylene, hydroxyalkylene, alkenylene, 
anrlene or alkarytene; R* is C,— alkyI or hydroxyalkyi, or the moiety — (R*)kM(C,HsO)«(CH2CHaO)„l— X; 
each R* te C,— C* alkyi or hydroxyalkyi, or together fonm the moiety -HCH2)r— A*— <CHa),— , wherein A* is 
— O— or — CHg— ; R* C^— C, alkylene or hydroxyalkylene; X is R, SO,^ or a mixture thereof; j is 1 or 0; k is t 
or 0; m la from 0 to 5; n is at least 3; m and n are numbers such that the moiety — (CHaCHsO^n — comprises 
at least 85% by weight of the moiety — {(CjHeOLlCHaCHaO),!— ; r Is 1 or 2, s is 1 or 2 and r + s is 3 or 4; the 
number u, v and w are such that there are at least 2 N groups and at least 2 X groups. 
In the above formulas, A^ is preferably 



' fs preferably — O — , R is preferably H. R^ can be linear 
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(e.g. 

' ■ 

substituted alkylene. hydroxyalkylene, alkenylene, alkarylene or oxyaikylane; is preferably Car- C« 
alkylene and most preferably 

CH3 

— CHjCH— or CHa— C— . 

I I 

Each is preferably C^— C3 alkylene, is preferably methyl; each R* is preferably methyl; X is preferably 
H or methyl; j is preferably 1; k is preferably 0; m is preferably 0; r and s are each preferably 2. 

In the above formulas, n, u, v and w can be varied according to the n, u, v and w for the polyurethane. 

C. Pofyafky/eneimme ^ . ^ ^ w .1— j ^i. 

Another class of suitable ethoxylated amine polymers are derived from polyalkyleneimines. Tnese 
polymers have the general formula VII: 



(R^)^-C(C3H60)„(CH2CH20)„].X 
[(R*)-N-]-[-R'-N-]-, -C-R*-N-]-y -C-R*-N]j 



I - y - rz 

(R3)^-CC3HgO)„(C2CH20), 



(R")k-CC,H«0)JC,CH,0)..3-X 
(R^),^-C(C3HgO)JCH2CH20)„].X 



3 K-JD ia £ t il- w«» 



wherein R' Is C^,, allcvlene, hydroxyalkylene. alkenylone, cydoaHcylena, arylene or alkaiyiene, or a 
Cr- C, DOlvoxvalkYlene moiaty having from 2 to 20 oxyalkylene units; each is C— C4 alkyi or 
hydroiyallcyl, the moiety -(R^«-l(C,HaO)„(CH,CHaO)J-X. or two R« together form the moiety 
_I(CH,)!--A-<CHa),-. wherein A is -O- or -CHr-; R» i« C,-C, alkylene, hydroxyalkylene, alkenyiene. 
arylene or alkarylene: X is H. SO,", or mixture thereof; k is l or 0; m is from 0 to 5: n is at least 1 2: m and „ 
are numbere such that the moiety -(CH,CH,0)„- comprises at least 85% by weight of the moiety 

[(CiHaOUCCHaCHiOlJ— ; x + y + z is at least 10. . ^ ■ 

In «ie abo^ 4rm^. A is preferably -0-: R' can be varied like R^ of tiie polyurethane; R* .s 
preferably methyl or the moiety -(R»)k-[(C^.O» JCH,CH^)J-X; each R' is preferably Cr-C, alkylene; 
X is preferably H; k is preferably 0; m Is preferably 0; r and s are each preferably 2. 
lntheabovefermula8.nha8atyplcalr8ngeoffrom12to42forallrangMofy + t 
Preferred ethoxylated amine polymers of this class are the ethoxylated C,— C, polyalfcyleneimines. 
Particularly preferred ethoxylated pdyalkyleneimines are the ethoxylated ethyleneimines IPEls). These 
pnHwmi polymers have the general formula: 

CN]-[CH2CH2N]-j,-CCH2CH2N]y-CCH2CH2N]^ 
' ' ' [(CH2CH20)„-X]2 



C(CH2CH20)„-X]2 (CHjCHgO^-X yjjj 

"'•Se k^:iiLrnur:^rS^XS^^"oi the present invention have a molecular weight of at least 

440 p^tor to ethoxylmlcn, which represents at least 10 uniia. P'f ^^^^^ P^'' ""toh^t'^Er^^cii^ 
^^unds have a molecular weight of from $00 to I8OO. The polymer backbone of these PEIs can be 
represented by the general formula: 

H 

H,N-lCH,CHaNl, ICH,CH,N1-, -ICH,CH,NHJ. 

wherein the sum of x, y end z represents a number of sufficient magnitude to yield a polymer having the 
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molecular weights previously specified. Although linear polymer backbones are possible, branch chains 
can also occur. The relative prop rtions of primary, secondary and tertiary amine gr ups present tn the 
polymer can vary, depending nth manner of pr parati n. The distribution of amine groups Is typically as 
follows: 

* — CHaCH*— NH, 30% 

— CHjCHa— NH— 40% 

10 — CHjCHr-N— 30% 

I 

Each hydrogen atom attached to each nitrogen atom of the PEI represents an active site for subsequent 
ethoxylation. These PEIs can be prepared, for example by polymerizing ethyleneimine in the presence of a 

15 catalyst such as cartson dioxide, sodium bisuifrte, sulfuric acid, hydrogen peroxide, hydrochloric add or 
acetic acid. Specific methods for preparing PEIs are disclosed in U.S. Patent 2,182,306 to Ulrich et al., issued 
December 5, 1939; U.S. Patent 3,033,746 to Mayle et al., issued May 8, 1962; U.S. Patent 2,208,095 to 
Esselmann et al., issued July 16, 1940; U.S. Patent 2,806339 to Cro¥Vther, issued September 17, 1957; and 
U.S. Patent 2,553,696 to Wilson, issued May 21, 1961. 

20 As defined In the preceding formulas, n is at least 12 for the ethoxylated PEIs. However, it should be 
noted that the minimum degree of the ethoxylation required for suitable clay soil removal/anti-redeposrtton 
performance can increase as the molecular weight of the PEI increases, espedaily much beyond 1800. Also, 
the degree of ethoxylation for preferred compounds increases as the molecular weight of the PEI increases. 
For PEIs having a molecular weight of at least 600, n is preferably at least 12. wfth a typical range of from 12 

2g to 42. For PEIs having a molecular weight of at least 1 800, n is preferably at least 24, with a typical range of 
from 24 to 42. 

D. Diailyiamine Pofymers 

Another class of suitable ethoxylated amine polymers are those derived from the diallylamines. These 
30 polymers comprise units selected from those having formulae IX and X: 



38 



40 



SO 



55 




IX 



X 



wherein is C, — C4 alkyl or hydroxyalkyl; is — C,a alkylene, hydroxyalkylene, alkyiene, ar/lene or 
60 alkarylene; X Is H, SO^', or mixture thereof; k is 1 or 0; m Is from 0 to 5; n is at least 3; m and n are numbers 
such that the moiety — (CHjCHaOln — comprises at least 85% by weight of the moiety 
((C3HeO}m(CH2CH20)„— 1; x is 1 or 0; y is 1 when x is 0 and 0 when x is 1 ; the number of u and v Is such 
that th re are at least 2 N groups and at least 2 X groups. 

In the above formulas, is preferably methyl; each R' Is preferably C^— C, alkylene; X is preferably H; 
ss k is preferably 0; m is preferably 0. 



10 
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In the above formulas, n is pref rably at least 6 when the number of N and X groups are each 2 or 3; n Is 
most preferably at least 1 2, with a typical range of from 1 2 to 42 for ail ranges of u + v. Preferably v la 0, and 
u IS from 3 to 40. 

Methods for Making Ethoxylated Amine Polymers 
A. PoiyurBthane 

The potyurethane versions of the present Invention can be prepared according to the following general 
scheme: 



a 



OH 



NaH 



♦ TsCl 



OH 



1 

I 

^^}H 



+ OCNCgNCO 



Bu2Sn(02CC^^}2 



< 



OH 



(CH^CHjO) 



--oA/N'A^OCNi 



JncJ -- 



~1 

r « 8 1 

O^^^^OCNC-NC 

(CH2CH20)^-H 



Step 1 : Ethoxylatlon ^ ^ ^^^^ ^^^^ 

The monototrahydropyronyl ether of diethylene glycol (1.77 moles) [Compt Rend., 260, 1399—1401 
(1965)1 is ethoxyleted using 5 mole% NaH to generate a catalytic amount of the corresponding alkoxide. 
Eth xylation Is conducted at 9(r*— 12(rc until 22 moles (n = 22) of ethylene oxide Is taken up for each mole 
of th starting alcohol to form the ethoxylated compound. 



11 
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10 



75 



28 



Step 2: Tosylation 

The ethoxylated compound from step 1 is dissolved m 1000 ml of acetonttrile and th n cooled to 10**C. 
T this solution Is added 2.6 moles of tosyt chloride dissoh/ed In 500 mt of acetonitriie and cooled to 10^ 
and then 2.9 moles of triethylamine is added. After the reaction is complete, H2O fs added to decompose 
the remaining tosyi chloride. 

Step 3: Amination 

To the reaction mixture from step 3 is added 3.4 moles of dlethanolamine. After heating for 18 h at 
80^C the reaction mixture is cooled and carefully addified with HCI, keeping the pH just above 1, and then 
extracted with ether. The aqueous phase is then extracted with a mixture of ether: acetonitriie (ratio of 5:2) 
twice. The aqueous phase is separated and then made basic with 50% NaOH. This aqueous phase is 
extracted with dichloromethane UOOO ml). The lower layer is separated and then extracted 3 times with 
2000 ml portions of \ saturated NaCI solution while adding enough 50% NaOH to make the aqueous phase 
strongly basic (pH of 11). The lower organic layer is stripped to give the desired aminated compound. 
Toluene (200 ml) is added and the mixture stripped again to give the desired aminated monomer. 

Step 4: Polymerization and Removal of Protecting Groups 

The aminated monomer from step 3 is dissolved in chloroform free of ethanol stabilizer. The monomer 
is previously evacuated in a Kugelrohr at 80^—90^ under a vacuum (pressure of 133.3 Pa (1 mmHg) for at 
least 18 hours. The monomer in the chloroform Is then dried overnight with 0.3 nm {3A) molecular sieves 
and then transferred to a dry flask (equipped with mechanical stirrer) under argon. To the monomer is 
added dibutyltin dilaurate catalyst (0.058 mole equiv.) in chloroform under argon. To the stirred reaction 
mixture is then added 0.7 moles of hexamethyienediisocyanate per mole of aminated monomer over a 5 
minute period. The reaction mixture is stirred at room temperature for 18 hours. The chloroform Is 
removed under a vacuum at 70°C to give the resulting polymer. This polymer is dissolved in methanol, the 
pH is adjusted to 4 with aqueous HCl and is then allowed to stand overnight to solvolyze the 
tetrahydropyranyl protecting group. The solution Is then neutralized with NaOH and stripped to give the 
crude polyurethane. This crude potyurethane is dissolved In chloroform and filtered to remove any salts. 
The chloroform is stripped away to gh/e the desired, largely salt-free polymer. 

B. Random Copolymer of Ethoxyiatad Acrylsta and an Amino Methacrfiamide 

The random copolymer versions of the present Invention can be prapami according to the following 
general scheme: 



55 



60 




{CHjCHjOj^H 



(CHgCHgO^H 
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The synthesis f ne such random c polymer Is described as follows: 

Decaethyl neglycol monomethacrylat monomer (0,008 moles) and N-<3-d imethy (amino propyl )- 
methacrylamid m nomer (0.011 moles) ar dissolved in 40 ml of acetonltrile. The reaction mixture is 
purged of oxygen by bubbling argon through ft. A 0.23 g portion of benzoyl peroxide is separately 
5 dissolved in acetonltrile and similarly purged. The reaction mixture is heated to reflux and the benzoyl 
peroxide solution then added dropwtse over 0.5 hours. Next, 0.28 g of azobisisobutyronitrile in 5 mi of 
acetonttrile Is added to the reaction mbcture and heating continued overnight. The desired random 
copolymer is isolated by stripping off the solvent 

10 C. Ethoxylatecf P£l 

The ethoxylated PEIs of the present invention can be prepared by standard methods for ethoxylating 
aminos. There is preferably an initial step of condensing sufficient ethylene oxide to provide 2- 
hydroxyethyi groups at each reactive site. The appropriate amount of ethylene oxide is then condensed 
with these 2'hYdroxyethylamines using an alkali metal (e.g., sodium, potassium) hydride of hydroxide as 
15 the catalyst to provide the respective ethoxylated amines. The total degree of ethoxylation per reactive site 
(n) can be determined according to the following formula: 

Degree of Ethoxylation « E/(A x R) 

30 wherein E is the total number of moles of ethylene oxide condensed (Including hydroxyethylation), A is the 
number of moles of the starting PEI, and R is the number of reactive sites (typically 3 + y + z) for the 
starting PEI. 

A representative synthesis of an ethoxylated PEI of the present invention is as follows: 

25 Example 3 

Dried PEI (M.W. 800, 14.19 g, 0.0238 moles) was hydroxyethyi ated with ethylene oxide at 130"— 140^0 
for 3 hours with stirring. 0.5 g (0.0126 moles) of 60% sodium hydride in mineral oil was then added and the 
reaction mbcture swept with argon. 

Argon hydrogen evolution ceased, EO was then added under atmospheric pressure with stirring at 
3Q 130"— 1 40^ After 14 hours, 711 .8 g of EO had been added to give a calculated total degree of ethoxylation 
of 41.5. The ethoxylated PEI 600 obtained was a tan waxy solid. 

D. Diailyiamine Polymers 

Dlallylamine polymer versions of the present Invention can be prepared according to the following 
jff general scheme. 



46 



SO 



55 



$0 




65 The synthesis of one such polymer is described as foil ws: 
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ExampI 4 

Step 1 : Eth xytation 

DIallylamIn (1.7 moles) Is diss Ived in methan I (160 ml) under arg n and th n heated to 45*C. 
Ethylene oxide is then added for 2.5 hours. Methanol Is then removed by heating the reaction mixture to 
5 100X in vacuo. To the residue is added sodium hydride (0.17 motes) with stirring until the evolution of 
hydrogen ceased. Ethylene oxide is then added until the degree of ethoxylation (n) is 7. 

Step 2: Polymenzatton 

A portion of the ethoxylated monomer from step 1 (25 g) is mixed with D^O (20 ml) and heated to 95X 
10 under argon for 1 hour. Tertbutylhydroperoxide (0.5 ml) is then added dropwise and the reaction continued 
at 90X for 18 hours. Then additional hydroperoxide (0.5 ml) is added dropwise. After heating 3 more days, 
water is then removed in vacuo (50^— 60"C at pressure of 133.3 Pa (0.1 mmHg)) to yield the crude polymer. 

Clay Soil Removal/Anti-Redeposition Properties of Various Ethoxylated Amine Polymers 
IS A. Experimental Method 
1. Clay Soil Removal 

Clay ^oii removal comparisons were conducted in a standard 1 liter Tergotometer employing water of 
7 grain hardness (3:1 Ca'^'^:Mg'^'^) and a temperature of 37.8^ (100°F}. Soiled swatches were washed in the 
Tergotometer for 10 minutes and rinsed twice with water (7 grain hardness) at 23.9X (70°F) for 2 minutes. 
20 65% potye8ter/35% cotton blend fabric was used for the swatches. The swatches were 12.7 cm by 12.7 
cm (5 inches by 5 inches) in size and were soiled by dipping in an aqueous slurry of local clay and 
subsequentiy baked to remove the water. The dipping and backing was repeated 5 times. 

One wash employed 2000 ppm of a control liquid detergent composition containing the following 
surfactants: 



25 


Surfactant 


Amount (%) 




Sodium C,4— Ci8 a'kyl ethoxysulfate 


10.8 


30 


Ci9 linear alkylbenzene sulfonic acid 


7.2 




Ci^— C,3 alcohol polyethoxylate (6.5) 


&5 




C,2 alkyi trimethytammonium chloride 


1.2 



^ A second wash used the same detergent composition but also containing an ethoxylated amine 
polymer at 20 ppm. Neither composition contained optical brighteners. The product washes approximated 
a conventional home use laundry situation. After laundering, the swatches were dried in a mini-dryer. 

The swatches were graded before and aftar washing on a Gardner Whiteness meter reading the U a, 
and b coordinates. Whiten«9s (W) was calculated as: 

40 

7L*-40Lb 
W - 

700 

^ The clay soil removal performance of each detergent composition was determined by finding the 
difference in whiteness (AW) before and after washing as: 

AW « Wrt„ - Wfc^ 

so 

The improvement in day soil removal performance of the composition containing the ethoxylated amine 
polymer was measured as the difference in AW values (A^ relative to the control composition. 

2. Anti-Redeposftion 

ss Anti*redeposition comparisons were conducted In a 5 pot Automatic Miniwasher (AMW) employing 7 
grain hardness water and temperature of 29.4'*C (95"F]. Test swatches were washed for 10 minutes and 
rinsed twice with water (7 grain hardness) at 23.9°C (75°F} for 2 minutes. 

After the AlVIW pots were filled with 6 liters of water each, the detergent composition to be tested 
(control or containing 20 ppm ethoxylated amine polymer as rn day soil removal test) was added and 

60 agitated for 2 minutes. A background soil mixture (200 ppm artificial body soil, 100 ppm vacuum deaner 
soil and 200 ppm day soil) was then added and agitated for an additional 3 minutes. Three 12.7 cm (5 inch) 
square test swatches (50% polyester/50% cotton T-shirt material) were then added, along with two 80% 
cotton/20% polyest r terry dothes and two 27.9 cm (11 inch) square swatches of 100% polyester knit fabric. 
Th 10 minute wash cycle commenced at this point 

59 Following the rinse cycle, the test swatches were dried in a mini-dryer. Gardner Whiteness meter 
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readings (L a and b) w re th n detemnined f r the three test swatches. Anti-rede position performance 
(ARD) was then calculated according to th following equation. 



ARD » 



7L*-40Lb 



700 



The ARD values for the three tost swatches were then averaged. The improvement in anti-redepositlon 
performance of th© composition containing the ethoxytated amine was measured as the difference in ARD 
fo values (AARD) relative to the control composition. 

B.-Test ResuKs 

The results from testing the clay-soil removal and anti-redeposition performance of various 
ethoxytated amine polymers is shown in the following Table: 



TS 


Amine* 
Type 


Amine 
M.W. 


Degree of 
Ethoxyiation 




AARD 




PEI 


600 


3 


0.6 


17.9 


20 
















12 


5.6 


20.5 








24 


&0 


20^ 


28 






42 


7,7 


20.5 




PEI 


1800 


5 


1.6 


14.4 








13 


3.1 


17.7 


20 


















29 


5.5 


16.6 






20,000 


6 


0.6 


5.0 


35 






24 


-1.3 


11.6 








42 




13.8 



PEI - polyethyleneimine^ PPI = polypropyleneimine 

For comparison, PEG 6000 (polyethylene glycol having M.W. of 6000) has a A*W value of 4.9 and a 
AARD value of 8.9. 



50 



68 



type of composition to be formulated le.g. granular, nquioj ana uio <mec(s aesireu. Preferably, 
detergent surfactantCs) comprises from 10 to 50% by weight of the composition. The detergent surfactant 
can be nonlonic anionlCr ampholytic, rwitterionic, catlonic, or a mixture thereof: 

A. Noftionic Surfactants ^ ^ ^ ^ ^ . . 

Suitable nonlonic surfiactants for use in detergent compositions of the present invention are generally 
disclosed In U.S. Patent 3,929,678 to LaughJin et al.. Issued December 30, 1975 at column 13, line 14 
through- column 16, line a Classes of nonlonic surfactants included are: . ^ ^ 

1. The polyethyieneoxide condensates of alkyl phenols. These compounds include the condensation 
products of alkyl phenols having an alkyl group containing from 6 to 12 carbon atoms in either a straight 
chain or branched chain configuration with ethylene oxide, the ethylene oxide being present in an amount 
equal to 5 to 25 moles of ethylene oxfde per mole of allcyl phenol. The alkyl substituent in such compounds 
can be derived, for example, from polymerized propylene, diisobutylene. Examples of compounds of th.s 
type Include nonyl phenol condensed with 9.5 moles of ethylene oxide per mole of nonyl phenol; 
dodecylphenol condensed with 12 moles of ethylene oxide per mole of phenol; dinonyl phenol condensed 
with 15 moles of ethylene oxide per mole of phenol; and difsooctyl phenol condensed with 15 moles of 
ethylene oxid permol of phenol. C mm rcially available nonlonic 3u»;factants of this type inclu^^ 
CoW mariceted by the GAF C rp ration, and Triton X^. X-IU, X-100, and X.102, all marketed by the 
R hm & Haas Company. 
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2. The condensation products of aliphatic alcohols with from 1 to 25 moles of ethylen oxid . The alkyl 
chain of the aliphatic alcoh I can either be straight or branched, primary or secondary, and generally 
contains from 8 to 22 cartwn atoms. Examples of such ethoxytated alcohols include the condensation 
profluct of myristyl alcohol condensed with 10 moles of ethylene oxide per mole of alcohol; and the 

5 condensation product of 9 moles of ethylene oxide with coconut alcohol (a mixture of fatty alcohols with 
alkyl chains varying In length from 10 to 14 carbon atoms). Examples of commercially available nonionic 
surfactants of this type include Tergltol 15-S-9, mariceted by Union Carbide Corporation, Neodol 45-9, 
Neodol 23-6,5, Neodol 45-7, and Neodol 45-4, marketed by Shell Chemical Company, and Kyro EOB, 
marketed by The Procter & Gamble Company. 

/a 3. The condensation products of ethylene oxide with a hydrophobic base formed by the condensation 
of propylene oxide with propylene glycol. The hydrophobic portion of these compounds has a molecular 
weight of from 1500 to 1800 and exhibits water insolubility. TTie addition of potyoxyethylene moieties to 
this hydrophobic portion tends to increase the water solubility of the molecule as a whole, and the liquid 
character of the product Is retained up to the point where the potyoxyethylene content is 50% of the total 

fs weight of the condesnation product, which corresponds to condensation with up to 40 moles of ethylene 
oxide. Examples of compounds of this type include certain of the commercially availabie Pluronic 
surfactants* marketed by Wyandotte Chemical Corporation. 

4. The condensation pnxlucts of ethylene oxide with the product resulting from the reaction of 
propylene oxide and ethylenediamine. The hydrophobic moiety of these products consists of the reaction 

20 product of ethylenediamine and excess propylene oxide, the moiety having a molecular weight of from 
2500 to 3000. This hydrophobic moiety is condensed with ethylene oxide to the extent that the 
condensation product contains from 40% to 80% by weight of polyoxyethyiene and has a molecular weight 
of from 5,000 to 11,000. Examples of this type of nonionic surfactant include certain of the commercially 
available Tetronic compounds, marketed by Wyandotte Chemical Corporation. 

25 5. Semi-polar nonionic detergent surfactants which include water'SOlubie amine oxides containing one 
alkyl moiety of from 10 to 18 cartxin atoms and 2 moieties selected from the group consisting of atkyi 
groups and hydroxyalkyi groups containing from 1 to 3 carbon atoms; water-soluble phosphine oxides 
containing one alkyl moiety of from 10 to 18 carbon atoms and 2 moieties selected from the group 
consisting of alkyl groups and hydroxyalkyi groups containing from 1 to 3 cart>on atoms; and water-soluble 

30 sulfoxides containing one alkyl motety of from 1 0 to 1 8 carbon atoms and a moiety selected from the group 
consisting of alkyl and hydroxyalkyi moieties of from 1 to 3 carbon atoms. 

Preferred semi-polar nonionic detergent surfactants are theiamlne oxide detergent surfactant s having 
the formula 



R'(OR^)JMR«a 

40 wherein is an alkyl, hydroxyalkyi, or alkyl phenyl group or mixtures thereof containing from 8 to 22 
carbon atoms; is an alkytene or hydroxys (kylene group containing from 2 to 3 carbon atoms or mixtures 
thereof; x is from 0 to 3; and each R* is an alkyl or hydroxyalkyi group containing from 1 to 3 carbon atoms 
or a polyethylene oxide group containing from one to 3 ethylene oxide groups. The R' groups can be 
attached to each other, e.g., through an oxygen or nitrogen atom to form a ring structure. 

48 Preferred amine oxide detergent surfactants are C^j — C,« alkyl dimethyl amine oxide and Cg — C^a 
alkoxy ethyl dthydroxy ethyl amine oxide. 

6. Alkylpolysaccharides disclosed in EP — — 0 070 074 (European Patent Application No. 82200868.6), 
filed July 12* 1^82, R« A. Uenado, having a hydrophobic group containing from 6 to 30 carbon atoms, 
preferat)iy fh)m 10 to 16 cart>on atoms and a polysaccharide, e.g., a polyglycoside, hydrophilic group 

so containing from 11 to 10, preferably from 1i to 3, most preferably from 1.6 to 2.7 saccharide units. Any 
reducing saccharide containing 5 or 6 cart>on atoms can be used, e.g. glucose, galactose and galactosyl 
moieties can be substituted for the glucosyl moieties. (Optionally the hydrophobic group is attached at the 
2, 3, 4 positions thus giving a glucose or galactose as opposed to a giucoside or galactoside). The 
intersaccharlde bonds can be, e.g., between the one position of the additional saccharide units and the 2-, 

58 3-, 4-, and/or 6 positions on the preceding saccharide units. 

Optionally, and less desirably, there can be a polyalkyleneoxide chain joining the hydrophobic moiety 
and the polysaccharide moiety. The preferred alkyleneoxide is ethylene oxide. Typical hydrophobic groups 
include alkyl groups, either saturated or unsaturated, branched or unbranched containing from 8 to 18, 
preferably from 10 to 16, carbon atoms. Preferably, the alkyl group is a straight chain saturated alkyl group. 

60 The alkyl group can contain up to 3 hydroxy groups and/or the polyalkyleneoxide chain can contain up to 
10, preferably less than 5, most preferably 0, alkyleneoxide moieties. Suitable alkyl polysaccharides are 
octyl, nonyldecyl, undecyldodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, and octadecyl, 
di-, tri% tetra-, penta-, and hexaglucosides, galactosides, lactosid s, glucoses, fructosides, fructoses, and/or 
galactoses. Suitable mixtures include coconut alkyU di-, tri-, tetra-, and pentaglucosides and tallow alkyl 

S5 tetra-, penta-, and hexaglucosides. 
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The preferred alkytpolyglyc sides have the formula 

R*0(C„Ha„0),(glycosvt)« 

5 wherein Is selected from the group consisting of alkyi, alkylphenyl, hydroxyalkyi, hydroxyalkylphenyt, 
and mixtures thereof in which the alley I groups contain from 10 to 18, preferably from 12 to 14, carbon 
atoms; n is 2 or 3, preferably 2; t Is from 0 to 10, preferably 0; and x is from 11 to 10, preferably from U to 3, 
most preferably from 1.6 to 2.7. The glycosyl is preferably derived from glucose. To prepare these 
compounds, the alcohol or alkylpolyethoxy alcohol is formed first and then reacted with glucose, or a 

10 source of glucose, to form the glucoside (attachment at the 1-position). The additional glycosyl units can 
then be attached between their 1 -position and the preceding glycosyl units 2-, 3r, 4- and/or 6-position, 
preferably predominantly the 2-position. 

7. Fatty acid amide detergent surfactants having the formula: 

16 O 

. II 
R*— C— NR% 

wherein R* is an aikyi group containing from 7 to 21 (preferably from 9 to 17) carbon atoms and each R' is 
20 selected from the group consisting of hydrogen, Ci — C4 aikyI, C| — C4 hydroxyalkyl, and — (C2H40)xH where 
X veries from 1 to 3. 

Preferred amides are Cr— Cae ammonia amides, monoethanolamides, diethanolamides, and 
isopropanol amides. 

28 B. Anionic Surfactants 

Anionic surfactants suitable in detergent compositions of the present invnetion are generally disclosed 
in U.S. Patent 3,929,678 to Laughlin et al., issued December 30, 197S at column 23, line 68 through column 
29, line 23. Classes of anionic surfactants included are: 

1. Ordinary alkali metal soaps such as the sodium, potassium, ammonium and alkylolammonium salts 
90 of higher fatty acids containing from 8 to 24 cartwn atoms, preferably from 10 to 20 carbon atoms. 

2. Water-soluble salts, preferably the alkali metal, ammonium and alkylolammonium salts, of organic 
sulfuric reaction products having in their molecular structure an alkyi group containing from 10 to 20 
carbon atoms and a sulfonic add or sulfuric add ester group. (Included in the term "alkyt" is the alkyl 
portion of acyl groups). 

30 Examples of this group of anionic surfactants are the sodium and potassium alkyl sulfates, especially 

those obtained by sulfating the higher alcohols (Co— Cia carbon atoms) such as those produced by reducing 
the glycerides of tallow or coconut oil; and the sodium and potassium alkylbenzene sulfonates in which the 
alkyl group contains from 9 to 15 carbon atoms. In straight chain or branched chain configuration, e.g., 
those of the type described in U.S. Patents 2,220,099 and 2,477,383. Espedally valuable are linear straight 

40 chain alkylbenzene sulfonates in which the average number of cerbon atoms in the alkyl group is from 1 1 to 
13, abbreviated as Cti — C13LAS. 

Preferred anionic surfactants of this type are the alkyl polyethoxyfate sulfates, particutarty those in 
which the alkyl group contains from 10 to 22, preferably from 12 to 18 carbon atoms, and wherein the 
polyethoxylate chain contains from 1 to 15 ethoxylate moieties preferably from 1 to 3 ethoxylate moieties. 

48 These anionic detergent surfactants are particularly desirable for formulating heavy-duty liquid laundry 
detergent compositions. 

Other anionic surfactants of this type Indude sodium alkyl glyceryl ether sulfonates, especially those 
ethers of higher alcohols derived from tallow and coconut oil; sodium coconut oil fatty acid monoglyceride 
sutfbnatos and sulfates; sodium or potassium salts of alkyl phenol ethylene oxide ether sulfates containing 

so from 1 to 10 units of ethylene oxide per molecule and wherein the alkyl groups contain from 8 to 12 carbon 
atonns; -and sodium or potassium salts of alkyl ethylene oxide ether sulfates containing 1 to 10 units of 
et h yie ne oxide per molecule and wherein the alkyl group contains from 10 to 20 carbon atoms. 

Also Induded are water-soluble salts of esters of alpha-sulfonated fatty adds containing from 6 to 20 
carbon atoms In the fatty, acid group and from 1 to 10 carbon atoms in the ester group; water-soluble salts 

55 of 2-8cyloxy-alkane-1 -sulfonic acids containing from 2 to 9 carbon atoms in the acyl group and from 9 to 23 
carbon atoms in the alkane moiety; alkyl ether sulfates containing from 10 to 20 carbon atoms in the alkyl 
group and from 1 to 30 moles of ethylene oxide; water-soluble salts of olefin sulfonates containing from 12 
to 24 cart>on atoms; and beta-alkyloxy alkane sulfonates containing from 1 to 3 carbon atoms in the alkyl 
group and from 8 to 20 carbon atoms in the alkane moiety. 

50 3. Anionic phosphate surfactants. 

4. N-alkyI substituted succlnamates. 

C. Amphoiydc Surfactants 

Ampholytic surfactants can be broadly described as aliphatic derivatives of secondary or tertiary 
50 amines, or aliphatic derivatives of heterocydic secondary and tertiary amines in which the aliphatic radical 
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can be straight chain or branched and wherein one of the aiiphattc substituents contains fr m 8 to 18 
carbon atoms and at least one contains an anionic water-sol ubiHzing group, e.g. carboxy, sulfonate, sulfate. 
See U.S. Patent 3,929,678 to taughlin et al.r issued December 30, 1975 at column 19, lines 18 — 35 f r 
examples of ampholytic surfactants. 

5 

D. Zwhterionic Surfactants 

Zwitterionic surfactants can be broadly described as derivatives of secondary and tertiary amines, or 
derrvath/es of heterocyclic secondary and tertiary amines, or denvatives of quaternary ammonium, 
quaternary phosphonium or tertiary sulfonium compounds. See U.S. Patent 3,929,678 to Laughlin et ai.! 
10 issued December 30, 1975 at column 19, line 38 through column 22, line 48 for examples of zwitterionic 
surfactants. 

E. Cadonic Surfactants 

Cationic surfactants can also be included in detergent compositions of the present invention. Suitable 
18 cationic surfactants include the quatemary ammonium surfactants having the formula: 

[R*(OR*)yl[R*(OR^)y]aR*N^X- 

wherein R' is an alkyi or aikyi benzyl group having from 8 to 18 carbon atoms in the alky I chain; each R' is 
20 selected from the group consisting of ^-CH^Hr-, — CHaCHiCHjH-. — CHjOKCHaOH)— , — CHaCHjCH/— , 
and mixtures thereof; esch R^ is selected from the group consisting of Ct— C4 alkyI, C|*-C4 hydroxyalkyi, 
benzyl, ring structures formed by joining the two R* groups, — CHjCHOHCHOHCOR^HOHCHsOH wherein 
R^ is any hexose or hexose polymer having a molecular weight less than 1000, and hydrogen when y is not 
0; R® is the same as R* or Is an alkyI chain wherein the total numk>er of cart>on atoms of R' plus R^ is not 
25 more than 18; each y Is from 0 to 10 and the sum of the y values is from 0 to 15; arKl X is any compatible 
anion. 

Preferred of the above are the alkyI quaterriary amnnontum surfactants, especially the mono-long chain 
alkyt surfactants described in the above formula when R^ is selected from the same groups as R*. The most 
preferred quatemary ammonium surfactants are the chloride, bromide and methylsulfate Cg — C|« aikyI 
JO trimethylammonium salts, C« — C^e alkyI di(hydroxyethyl)methylammonium salts, the C« — Ci« alkyI 
hydroxyethyldimethylammonium salts, and Cr— Ci« alkyloxypropyl trimethylammonium salts. Of the 
above, decyl trimethyiammonium methylsulfate, lauryl trimethylammonium chloride, myristyl 
trimethylammonium bromide and coconut trimethylammonium chloride and methylsulfate are particulariy 
preferred. 

35 

OetBfgent BuUders 

Detergent compositions of the present Invention can optionally comprise inorganic or organic 
detergent builders to assist In mineral hardness control. These builders can comprise from 0 to 80% by 
weight of the composition. When included, these builders typically comprise up to 60% tjy weight of the 
40 detergent composition. Built liquid formulations preferably comprise from 10 to 25% detergent builder 
while built granular formulations preferably comprise from 10 to 50% by weight detergent builder. 

Suitable detergent builders include crystalline aluminosillcate ion exchange nnaterials having the 
formula: 

48 Na,I(AIOa).-{SiOa)y-xHaO 

wherein z and y are at least 6, the mole ratio of z to y is from 1.0 to aS; and x Is from 10 to 264. 
Amorphous hydrated aluminosillcate materials useful herein have the empirical formula 

59 M.(zAI0,ySIO2) 

wherein M is sodium, potassium, ammonium or substituted ammonium, z is from 0^ to 2; and y is 1 ; this 
matariai having a magnesium ion exchange capacity of at least 50 milligram equhmients of CaCO, 
hardness per gram of anhydrous aluminosillcate. 

^ The aluminosillcate ion exchange builder materials are in hydrated form and contain from 10% to 28% 
of water by weight if crystalline, and potentially even higher amounts of water if amorphous. Highly 
preferred crystalline aluminosilicate ion exchange materials contain from 18% to 22% water In their crystal 
matrix. The preferred crystalline aluminosilicate ion exchange materials are further characterized by a 
partfde size diameter of from 0.1 \m to 10 Mm. Amorphous materials are often smaller, e.g., down to less 

^ than 0.01 ^m. More preferred ion exchange materials have a particle size diameter of from 0.2 Mm to 4 Mm. 
The term "particle size diameter" represents the average particle size diameter of a given Ion exchange 
material as determined by conventional analytical techniques such as, for example, microscopic 
determination utilizing a scanning electron microscope. The crystalline aluminosilicate ion exchange 
materials are usually further characterized by their calcium ion exchange capacity, which is at least 200 mg 
equivalent of CaCO, water hardness/g of alumin silicate, calculated n an anhydr us basis, and which 
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generally is in the rang of from 300 mg eq^g to 352 mg eq^g- The aluminosilicate ion exchange materials 
are still further characterized by their calcium ton exchange rate which is at least 2 grains C^*f3J7BS 1 
(gall n)/minute/gram/3.786 I (gallon) of aluminosiMcate (anhydrous basis), and generally lies within the 
range of from 2 grains/3.785 1 (gallon)/minuta/gram/3.785 1 (gallon) to 6 grains/3.785 1 (gallon )/minute/gram/ 

5 3.785 1 (gallon)^ based on caldum ion hardness. Optimum aluminosilicates for builder purposes exhibit a 
calcium ion exchange rate of at least 4 grains/3.785 I (gallon)/mmute/gram/3.785 1 (gallon). 

The amorphous aluminosilicate ion exchange materials usually have a Mg^*** exchange capacity of at 
least so mg eq. CaCCVg (12 mg Mg^Vg) and a Mg*^*^ exchange rate of at least 1 grain/3.786 I (gallon)/ 
minute/gram/3.785 1 (gallon). Amorphous materials do not exhibit an observable diffraction pattern when 

to examined by Cu radiation 0.154 nm (1.54 Angstrom Units). 

Useful aluminosilicate ion exchange materials are commerdelly available. These atuminoailicates can 
be crystalline or amorphous In stKicture and can be naturally-occurring aluminosilicates or synthistlcaily 
derived. A method for producing aluminosilicate ion exchange materials is disclosed in U.S. Patent 
3r985,669 to KrummeL et al. issued October 12, 1976. Preferred synthetic crystalline aluminosilicate ion 

fs exchange materials useful herein are available under the designations Zeolite A, Zeolite P (B), and Zeolite 
X In an especially preferred embodiment, the crystalline aluminosilicate ion exchange material has the 
formula 

Na„I(AIOa)ia(SIOa),al-xHaO 

20 

wherein x is from 20 to 30, especially 27. 

Other examples of detergency builders include the various water-soluble, alkali metal, ammonium or 

substituted ammonium phosphates, polyphosphates, phoaphonates, polyphosphonates, carbonates, 

silicates, borates, polyhydroxysulfonates, polyacetates, carboxylates, and pdycarboxylatea. Preferred are 
2S the alkali metal, especially sodium, salts of the above. 

Specific examples of inorganic phosphate builders are sodium and potassium tripolyphosphate, 

pyrophosphate, polymeric metaphate having a degree of polymerization of from 6 to 21, and 

orthophosphate. Examples of poiyphosphonate builders are the sodium and potassium salts of ethylene- 

1,1-diphcsphonIc eeid, the sodium and potaeslum salts of ethane 1-hydroxy-1,1-dlphosphon!C acid and the 
30 sodium and potassium salts of ethane, 1 ,1 ,2-triphosphonlc acid. Other phosphorus builder compounds are 

disclosed in U.S. Patents 3,159,581; 3,213,030; 3,422,021; 3,422,137; 3,400,176 and 3,400,148. 

Examples of non phosphorus, inorganic builders are sodium and potassium carbonate, bicarbonate, 

sesqulcarbonate, tetraborate decahydrata, and silicats having a mole ratio of SlOa to alkali metal oxide of 

from 0.5 to 4.0, preferably from 1.0 to 2.4. 
38 Useful water-soluble, nonphosphorus organic kHiilders include the various alkali metal, ammonium 

and substituted ammonium polyacetates, cartxsxytates, polycart>oxylates and poiyhydroxysulfonates. 

Examples of polyacetate and polycarfooxylate builders are the sodium, potassium lithium, ammonium and 

substituted ammonium salts of ethytenediamine tetracetic add, nitrilotriacetic acid, oxydisuccintc acid, 

meilitic add, benzene polycarboxyllc adds, and citric add. 

49 Highly preferred polycarboxylate builders are disclosed in U.S. Patent No. 3,308,067 to DIehl, issued 
March 7, 1967. Such materials include the water-soluble salts of homo- and copolymers of aJtphatic 
cart>oxylic acids such as maleic acid, itaconic add, mesaconic add, fumaric add, aconitric acid, cttraconic 
acid and methylenemalonic add. 

Other builders indude the carboxylated carbohydrates disclosed in U.S. Patent 3,723,322 to Diehl 
45 issued March 28, 1973. 

Other useful builders are sodium and potassium cartx)xymethyloxymalonate, carboxymethyloxy- 
sucdnate, ds-cyclohexanehexacarboxylate, ds-cyclopentanetetracarboxylate phlorogludnol trisulfonate, 
water-soluble polyacrylates (having molecular weights of from 2,000 to 200,000 for example), and the 
copolyiners of maleic anhydride with vinyl methyl ether or ethylene. 

50 Other suitable polycarboxylates are the polyacetal carboxylates disdosed in U.S. Patent 4,144,226, to 
Crutchfleld et al. Issued March 13, 1979. and U.S. Patent 4,246,495, to Crutchfleld et al., issued March 27, 
1979L These polyacetal carboxylates can be prepared by bringing together under polymerization conditions 
an ester of glyoxylic acid and a polymerization initiator. The resulting polyacetal carboxylate ester is then 
attached to chemically stable end groups to stabilize the polyacetal cartxjxylate against rapid 

S8 depolymerizatlon In alkaline solution, converted to the corresponding salt, and added to a surfactant. 

Other useful detergency builder materials are the "seeded builder" compositions disclosed in Belgian 

Patent No. 798,856, issued October 29, 1973. Specific examples of such seeded builder mixtures are: 3: 1 wt. 

mixtures of sodium carbonate and calcium carbonate having 5 \xm partide diameter; 2.7:1 wt mixtures of 

sodium sesqulcarbonate and calcium carbonate having a particle diameter of 0,5 \xm 20:1 wt. mixtures of 
60 sodium sesqulcarbonate and caldum hydroxide having a particle diameter of 0.01 Mm; and a 3:3:1 wt. 

mixture of sodium carbonate, sodium aluminate and calcium oxide having a particle diameter of 5 ^m. 

Other Optional Detergent Ingredients 

Other optional ingredients which can be included in detergent compositi ns f the present invention, 
es in their conventi nal art-established levels for use (i.e., from 0 to 20%), includ s Ivents, bleaching agents. 
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bleach activators, soil-suspending agents, corrosion inhibitors, dyes, fillers, optical brightenerSr 
germicides* pH adjusting agents (monoethanoiamtne, sodium carbonat or sodium hydr xide), enzymes, 
enzyme-stabilizing agents, perfumes, fabric softening components or static control ag nts. 

5 Detergent Formuiations 

Granular formulations embodying the detergent compositions of the present invention can be formed 
by conventional techniques, i.e., by slurrying the individual components in water and then atomizing and 
spray-drying the resultant mixture, or by pan or drum granulation of the ingredients. Granular formulations 
preferably comprise from 10 to 30% detergent surfactant, usually anionic 

10 Liquid formulations embodying the detergent compositions can be built or unbuilt. If unbuilt, these 
compositions conventionally contain 1 5 to 50% total surfactant, from 0 to 1 0% of an organic base such as'a 
mono-, dl-, or tri-allcanol amine, a neutralization system such as an alkali metal hydroxide and a lower 
primary alcohol such as ethanol or isopropanoi, and 20 to 80% water. Such compositions are normally 
homogeneous single phase liquids of tow viscosity (100 to 150 mPa.s at 23.9^ (centipoise at 75*F)). 

15 Built liquid detergent compositions can be in the form of single phase liquids provided that the builder 
is soiubilized in the mixture at its level of use. Such liquids conventionally contain 10 to 25% total 
surfactant, 10 to 25% builder which can be organic or inorganic, 3 to 10% of a hydrotro'pe system and 40 to 
77% water. Liquids of this type also have a low viscosity (100 to 150 mPa.s at 7ZJSPC (centipoise at 75D). 
Built liquid detergents incorporating components that form heterogeneous mixtures (or levels of builder 

30 that cannot be completely dissolved) can also comprise detergerrt compositions of the present'inventlon. 
Such liquids conventionally employ viscosity modifiers to produce systems having plastic shear 
characteristics to maintain stable dispersions and to prevent phase separation or solid settiemenL 

Near Neutraf Wash pH Detergent Formuiations 

2B While the detergent compositions of the present invention are operative within a wide range of wash 
pHs (e.g. from 5 to 12), they are particularly suitable when formulated to provide a near neutral wash pH, 
i.e. an Initial pH of from aO to 8.5 at a concentration of from about 0.1 to 2% by weight in water at 20^ 
Near neutral wash pH formulations are better for enzyme stability and for preventing stains from setting. In 
such formulations, the wash pH is preferably from 7.0 to 8.5, and more preferably from 7.6 to 8.0. 

30 Preferred near neutral wash pH detergent formulations are disclosed In EP— A— 00dS205 (European 
Patent Application No. 83200688.6), filed on May 16, 1983, J. K M. Wertz and P. C. E. Gofflnet These 
preferred formulations comprise: 

(a| from 2 to 60% (preferably from 10 to by weight of an anionic synthetic surfactant as prnviouslv 
defined; 

SB (b| from 0.25 to 12% (preferably from 1 to 4%) by weight of a cosurfactant selected from tine group 
consisting of: 

(i) quaternary ammonium surfactants having the formula: 

(R*(0R')y]IR^(0R*),]4R«N *X- 

40 

Wherein R*, each R*, R^, R«, X and y are as previously defined; each y is from 0 to 10 and the sum of the y 
values is from 0 to 15; and X is any compatible anion; 

(ii) dlquatemary ammonium surfactants having the formula: 

4a lR*(OR^)y][R*(OR^)y]aN*R^N^R«[R*(OR^la (X"), 

wherein R*, R*, R*, y and X are as defined above; partlculariy preferred are the Cg— C,e allcyi 
perttamethylethyienediamlne chloride, bromide and methylsulfete salts; 
(in) amine surfactants having the formula: 

ao 

[R^OR')y][R*(OR')y]R«N 

wherein R*, R», R*, R« and y are as defined above; partlculariy preferred are the Cir-Ci* ailcyl dimethyl 
amines; 

S5 (iv) diamine surfactants having the formula: 

lR*(OR%][R*(0R^),lNR*NRWOR^)yI 

wherein R*, R*, R*, R« and y are as defined above; particulariy preferred are tiie C,r-Ci6 alkyi dimethyl 
so diamines; 

(v) amine oxide surfactants having the formula: 

tR*(OR')yJ(R*(OR')y]R»N-0 

66 
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wherein R*, R*, R*, R* and y are as defined above; particularly preferred are the Ci^— C,e alkyldlnnethyl 
amine oxides; and 

M) di(amine oxide) surfactants having the formula: 

(R*(OR\l[R*(OR^ViNR*NRWOR*U 
5 i i 

o o 

wherein R*, R*, R^ R* and y are as defined above; preferred are the C^r-Ci. alkyl trimethylethylene 
dUamine oxides) and 

to (c) from 5% to 40% by weight (preferably 7 to 30% by weight and most preferably from 10 to 20% by 
weight) of a fatty add containing from 10 to 22 carbon atoms (preferably a Cicr-Ci4 saturated fatty acid or 
mixture thereof); the mole ratio of the anionic surfactant to the cosurfactant being at least 1 aruj preferably 
from 2:1 to 20:1. 

Such compositions also preferably contain from 3 to 15% by weight of an ethoxylated alcohol or 
fs ethoxylated alkyl phenol (nonionic surfactants) as previously defined. Highly preferred compositions of this 
type also preferably contain from 2 to 10% by weight of citric acid and minor amounts (e.g., less than 20% 
by weight) of neutralizing agents, buffering agents, phase regulants, hydrotropes, enzymes, enzyme 
Stabilizing agents, polyacids, suds regulants, opadfiers, antioxidants, bactericides, dyes, perfumes and 
brightenorsr such as those described in U.S. Patent 4,285,841 to Barrat et ai., issued August 25, 1981. 

20 

Spedfic Embodiments of Detergent Compositions 
According to the Present Invention 
Embodiment 1 

The following embodiments illustrate, but are not limiting of/ detergent compositions of tiie presem 

25 irwention: 

A granular detergent composition Is as follows: 



Component 


Wt % 


Polyurethane of Example 1 


1.0 


Sodium Ci4-Ct« alieylettioxysutfate 


10.7 


C« linear alkyl benzene sulfonic add 


4.3 


Cir-Ci4 allcylpolyethoxylate (6) 


0.5 


Sodium toluene sulfonate 


1.0 


Sodium tripolyphosphate 


32.9 


Sodium cartx>nate 


20^ 


Sodium silicate 


5.8 


Minors and water 


Balance to 100 



The components are added together with continuous mixing to form an aqueous slurry which is then 
sprvy dried to form the composition. Instead of the polyurethane, the random copoh^mer of Example 2, the 
so PEI of Example 3 or the diailylamine polymer of Example 4 can be substituted therefor. 

Embodiment H 
A liquid detergent composition is as follows: 



Component 


Wt. % 


Random Copolymer of Example 2 


1.0 


Sodium Ci4— Ci» alkyl polyethoxy (2.5) sulfate 


8.3 


Ci2— C|4 alkyl dimethyl amine oxide 


3.3 


Sodium toluene sulfonate 


5.0 


Monoethanolamine 


2.3 


Sodium nitrilotriacetate 


18.2 


Minors and water 


Balance t 100 
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Th components are added togeth r with continu us mixing t form th composition. Instead of the 
random copofymer, the polyurethane of Example 1, the PEI of Example 3 or the diallylamine polymer of 
Example 4 can be substituted therefor. 

Embodiments 111 and IV 
Liquid detergent compositions are as follows: 



10 WL % 



IS 



20 



50 



wWi 1 I^wl ICl 1 k 


III 
III 


— . IV 


• CI Ul CAailll|#l« 49 


1 s 


1.9 




in ft 




^ ^ allr\#lnnlwaf#Hnv\/ /9 oiil^iri^ 






iiiioai aiKy luci i&oi lo auiiwiiiw awu 




/.«» 


^ ^ allcwl fr{mAth%#lAmfnnniiifin ^hlnriHA 

alKyl U If IIOU ly lOI 1 IlltWl IIUI II wIltVllUB 


I.A 


1.2 


^- fll/whnl nnlwiDffhnwIsito fft i^l 
wf2«^3 aMAPiiui i^myoMiuAyiaio 


A S 


A_S 


VfOCOnUI. TBuy odU 


n 


1A n 


viuiG acia mononyarais 


A O 


A n 
«kU 


Mowiyiui leuiBniine pemaa^mic ogiu 


n Q 


n Q 


Protease enzyme 


as 


0.8 


Amylase enzyme 


0.3 


0.3 


Monoethanolamlne 


13.6 


2.0 


Triethanolamine 


ao 


4.0 


Sodium hydroxide 




2.0 


Potassium hydroxide 




2.8 


1,2-PropanedIol 


5.0 


5.0 


Ethanol 


3.0 


7.0 


Sodium formate 


1.0 


1.0 


Sodium toluene sulfonate 


S.0 




Mnors and water 


Balance to 100 



Embodiment IV is prepared by adding the components together with continuous mixing, in the 
following order to produce a clear liquid: a paste premix of the the allcylbenzene sulfonic add, 0.9 parts of 
the sodium hydroxide, propylene glycol, and 2.3 parts of the ethanol; a paste prembc of the 

69 alkylpolyethoxysulfuric add, 1.1 parts of the sodium hydroxide and 3.1 parts of the ethanol; alcohol 
polyethoxylate; premix of monoethanolamine, triethanolamine and bnghteners, 1.5 parts potassium 
hydroxide; balance of the ethanol; citric acid; formate; 1.4 parts potassium hydroxide; fatty acid; 
pentaacetic acid; alkyi trimethylammonium chloride; adjust pH to 8.4 with potassium hydroxide, water or 
citric add; enzymes; PEI (50% aqueous solution); and perfume. Embodiment III can be pr pared in a 

08 similar manner. 
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Embodiment V 

A liquid detergent compcsiti n is formulated as follows: 

Compon fit Wt. % 

5 — — 

PEl of Example 3 1.0 

Sodium Cia alkylpolyethoxy {3) sulfate 12.6 

10 Ci2— Ci, alcohol poiyethoxyiate (6.5) 23.4 

Monoethanolamlna 2.0 

Ethanol 9.0 

Chric acid monohydrate 0.8 

Minors and water Balanca to 100 

^ The components are added together with continuous mixing to form the composition. Instead of the 

PEl, the polyurethane of Example 1, the random copolymer of Example 2, or the diallylamlne polymer of 
Example 4 can be substituted therefor. 

Claims 

25 

1. A water-soluble ethoxylated amine polymer having clay soil removal/anti-redeposftlon properties 
which comprises a polymer backt>one other than a polyalkyleneamlne backbone, at least 2 M groups and at 
least one L— X group, wherein M is a tertiary amine group attached to or Imegral with said backbone; X is a 
nonionic group, anionic group or a mixture thereof; and L is a hydrophlllc chain connecting groups M and 

30 X or connecting X to the backbone. L also contains the polyoxyalkylene moiety — {(R'0)„(CHaCHaO)J— , 
wherein R' is — C4 alkylene or hydroxyalkylene, m and n are numbers such that the moiety 
— (CHxCHaO)^ — comprises at least 50% by weight of said polyoxyalkylene moiety, and n is at least 3, except 
when said backbone is a polyethyleneimine backbone* and n is at least 12 when said backbone is a 
potyethyieneimine backbone. 

3g 2. A polymer according to Qaim 1 wherein said backbone Is selected from the group consisting of the 

polyurethanes, the polyesters, the polyethers, the polyamides, the polyimidesr the polyacrylates, the 
polyacrylamides, the polyvinylethers, the polyalkylenes, the polyalkarylenes, the polyalkylenelmines, the 
polyvinylamines, the polyalhylamines, the polydiallylamines, the polyvinyl pyridines, the 
polyaminotriazoles, polyvinyl alcohol, the amino polyureylenes and mixtures thereof. 

^ 3, A polymer according to Claim 2 wherein the number of said M and L— X groups are each from 3 to 

40. 

4. A polymer according to Qaim 3 wherein m and n are numbers such that the moiety — (CHaCHaO)^ — 
comprises at least 85% by weight of said polyoxyalkylene moiety. 

5. A polymer according to Cleim 4 wherein m Is 0 and n ia at least 12. 

4g 6. A polymer according to Gaim 5 wherein X is a mixture of from 0 to 30% anionic groups and from 70 

to 100% nonionic groups. 

7. A polymer according to Claim 6 wherein said anionic group is SO^'. 

8. A polymer according to Claim 7 wherein said nonionic group ia H. 

9. A polymer according to Claim 1 which comprises units selected from those having formulas I, il and 

go 111: 



55 



60 



66 



— »u 

(R5)^.C(C3HgO)„(CH2CH20)„3.X • 



r R* 



11 
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10 



20 



r 



(R*)^-C(C3HgO)„(CH2CH20)„]-X 
8 



III 



0 0 0 w 
wherein is -n!-. -?N-. -?0-. -oc- or X; 
R R 

X is 0 or 1; R is H or C-C* alkyl or hydroxyalkyi; R' is <V-C„ alkylene, hydroxyalkyfene, alkenylene, 
cycioalkylene, arylene or alkarylene, or a Cr-C, oxyalkyiene moiety having from 2 to 20 oxyallcyiene units 
provided that no O-O or 0-N bonds are formed with A': when x is 1. R» is -fl»- except when a" is 



or is --(OR')y— or — 0R»— provided that no O— O or N— O bonds are formed wHh A\ and R» is 
except when A la 

O 
I 



provided that no O-O or N-O bonds are formed with A'; when x is 0. R» is 

0 
I 

— COR«, —OCR*—, OCOR«, — NCn», — NCOR*— , -CNR»— , or — OCNR»— 

11 i I II II yi I 

O O O RO RO OR R 

and R» 13 -R»-; R* Is Ct-C* alkyl or hydroxyalkyi; R« Is C,— alkyleno, hydroxyalkyfene, cycloalkylene, 
alkenylene, arylene, or alkarylene; R* is H or R*; R' is <V-C, alkylene or hyd^xyalkyleJle; X isR.SOr or a 

Z^^ni ' r.!!:^^' '^^'^ •"^^ " ""'"^^"^ ^at the moiety 

--(CH,CHaO)„— comprises at least 85% by weight of the moiety -((C,HeO)„|CHaCH,0)„I— ; y Is from 2 to 
20; tfie number of u + v and w are such that there are at least 2 N groups and at least 2X grouMT 
10. A polymer according to Claim 9 wherein AMs » ^ 



50 



O 

II 

^C— or 
H 



O 

II 

— CISh-; 
H 



",'J®.^ir5*^***'5'^^''*'"°'''^^''^"' R'Js— R»0-or-(R'0)^; R- is methyl; R*i8H or C,-C 
alkyi; R' la ethylene; X is H or methyl; k Is 0; y is from 2 to 12. 

11. A polymer according to Claim 10 wherein v and w are 0 and u Is from 3 to 40. 

12. A polymer according to Claim 11 wherein m Is 0 and n is at least 12. 

55 13. A polymer according to Claim 1 which compHses units selected from those having formulas IV, V 
and VI. 



.(A*). 



R^-M^^^ (R^)i,-[{C3HgO)jCH2CH20)]„.X 



6S 



IV 



24 



EP 0111 984 B1 



to 




(R^),j-C(C3HgO)„(CH2CH20)3„-X y VI 



y 

wherein A is 

gpooooooo 0 

-0-. -nJ.. -nSo-. -JnC-. -CN-. -OCN., -oS-. -oSo-. -co-, or -JCN-; 
R R R R R 

20 

R is H or C,— C4 alkyl or hydroxyalkyi; R' is substituted Cj— C,a alkyleno, hydroxyalkylene, alkenylene, 
aryiene, or alkarylene or C*— oxyalkylene; each R* is ci— Ci, allcylene, hydroxyallcylene, alkenylene, 
arylene or alkarylene; is C,— C4 alkyi or hydroxyalkyi, or the moiety —(R*)k—{(C3H«0) JCHaCHaO) J— X; 
each R* is C,— alkyI or hydroxyalkyi, or together form the moiety —(CHi),— Ag— {CHJ,— , wherein A* is 
25 — O— or — CHa— ; R* Cr— Ca alkylene or hydroxyalkylene; X is R, SOa*/ or a mixture thereof; j is 1 or 0; k is 1 
or 0; m Is from 0 to 5; n is at least 3; m and n are numbers such that the moiety — (CHaCHaO)„— comprises 
at least 85% by weight of the moiety — ((C,H«0),„(CHaCHaO) J— ; r is 1 or 2, s is 1 or 2 and r + s is 3 or 4; the 
number u, v and w are such that there are at least 2 N groups and at least 2 X groups. 

14. A polymer according to Claim 13 wherein A^ is 

30 

0 O CHa 

1 11 , I 
—CM—, —CO— or — O— ; R' is — CHtCH— or — CHr-C— ; 

H I I 

^ R* is methyl; each R* Is methyl; X Is H or methyl; j is 1; k is 0. 

15. A polymer according to Claim 14 wherein v and w are 0 and u is from 3 to 40. 

16. A polymer according to Claim 15 wherein m Is 0 and n is at least 12. 

17. A polymer according to Daim 1 which comprises units selected from those having the general 
formula VII: 

(r3),-C(C3H,0)„(CH2CH20)„]-X 
[(R^)-N.]..[.R^.jl-].^ -[-R^-N-].y -[-R^-N]^ 

(l3)^.[C3H50)Jc2CH20)„.]-X VII 
(R^)k-C(C3H50)„(CH2CH20)„].X 

^ wherein R^ Is C,— C^a alkylene, hydroxyalkylene, alkenylene, cycloalkylene, arylene or alkarylone, or a 
C*— C Dolvoxyalkylene moiety having from 2 to 20 oxyalkylene units; each Ft* is C,— C4 alkyi or 
hydroxyalkyi, the moiety -<R'),.-llCaHeO)«{CHaCHaO)J-X, or two R« together fomi the moiety 
_(CHa)r— A--<CHa).— , wherein A is — O— or -CHr-; ia C,— Cia allcylene, hydroxyalkylene, alkenylene, 

ss arylene or alkarylene; X is H, or mixture thereof; k Is 1 or 0; m is from 0 to 5; n Is at least 1 2; m and n 
are numbers such that the moiety — (CHaCH,0)„— comprises at least 85% by weight of the moiety 
— {(CjH«OU(CHaCHaO)J— ; x -1- y + 2 Is at least 10. , ... ^ .... 

18. A polymer a<^ding to Claim 17 wherein R' is Cr-C, alkylene; R« is methyl or the moiety 
— I(CaHaO) JCHaCHaO>„]— X; X is H; k is 0. 

09 19. A polymer according to Claim 18 wherein m is 0. 



65 
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20. A polymer according to Claim 1 which comprises units selected from th se having formulas IX and 

X; 



5 



IS 



20 



28 



30 




IX 



X 



wherein R' is C, — C* alkyl or hydroxyalkyl; R* Is C, — Cta alkylene, hydroxyalkyiene, aikylene, arylene or 
alkarylene; X is H, or mixture thereof; Ic is 1 or 0, m is from 0 to 5; n Is at least 3; m and n are numbers 
such that the mofety — (CHaCHaO). — comprises at least 85% by weight of the moiety 
^ — [(C^HeOmlCHjCHjOo— 1 x is 1 or 0; y is 1 when x is 0 and 0 when x Is 1 ; the number of u and v is such that 
there are at least 2 N groups and at least 2 X groups. 

21. A polymer according to Claim 20 wherein R' is methyl; R* is methyl; X Is H; k is 0, 

22. A polymer according to Claim 21 wherein v is 0 and u is from 3 to 40. 

23. A polymer according to Claim 22 wherein m is 0 and n is at least 12. 
40 24. A detergent composition, which comprises: 

(a) from 1 to 75% by weight of a nonionic, anionic, ampholytic, zwitterionic or catlonic detergent 
surfactant or mixture thereof; and 

(b) from 0.05 to 95% by weight of an athoxylated amine polymer having clay soil removat/anti- 
redeposition properties which comprises a polymer backtjone other than a polyalkyteneamine or 

^ polyaikyfeneimine badctxjne, at least 2 M groups and at least one L — group, wherein M is a tertiary amine 
group attached to or integral with said backbone; X is a nonionic group, anionic group or mixture thereof; 
- and L is a hydrophillc chain connecting groups M and X or connecting X to said backbone; L also 
containing the polyoxyalkytene moiety — [(R'OinlCHaCHaOlJ— , wherein R' Is C3 — C4 aikylene or 
hydroxyaJkylOTe* m and n are numbers such that the moiety — ^CH^CH^Or — comprises at least 50% by 

50 weight of said polyoxyalkytene moiety; and n is at least 3. 

25. A composition according to Claim 24 wherein said backbone Is selected from the group consisting 
of the polyureChanes, the polyesters, the polyethers, the polyamtdes, the polyimides, the polyacrylates^ the 
polyacrylamldes, the polyvinylethers, the polyaikytenes, the poiyallcarytenes, the polyvinylamines, the 
polyallylamines, the polydlallyla mines, the polyvinylpyridines, the polyaminotriazoles, polyvinyl alcohol, 

55 the aminopolyureylenes and mixtures thereof. 

26. A composition according to Claim 25 wherein said polyoxyalkylene moiety consists entirely of the. 
moiety — (CHaCHaOn— . 

27. A composition according to Claim 26 wherein n is at least 12. 

28. A composition according to Claim 27 wherein X is a mixture of from 0 to 30% anionic groups and 
90 from 70 to 100% nonionic groups. 

29. A composition according to Claim 28 wherrein said nonionic group is H. 

30. A composition according to Claim 29 wherein the number of M and L— X groups are each from 3 to 

• 40. 

31. A compositi n acc rding to Claim 23 wherein said amine polymer comprises from 0.1 to 10% by 
65 weight of the compositi n. 
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32. A compositi n according to Claim 31 wherein said amin polymer comprises units selected from 
those having formulae I, II and III: 



10 




— 'u 



{R*)u-C(C3HgO)„(CH2CH20)„]-X 
»4 



r1 - a^)^-r2 .n 



4 



II 



30 



25 



30 



wherein Is 



(^)k-C(C3HgO)„(CH2CH20)„]-X 
X. J. or 1; 



III 



R R 



X is 0 or 1; R is H or Ci— alicyl or hydroxyallcyf; is C^—C^t allcyiene, hydroxyaikylene, allcenylene, 
35 arylene or altcarylene, or a Ca— C, oxyalkylene moiety having from 2 to 20 oxyalkylene units, provided that 
no O— O Of O— N bonds are formed with A*; when x is 1, R* is — R*— except when A' is 

O 

H 



or is — {OR')y— or —OR*— provided that no O— O or N— O bonds are formed with A\ and R* is 
except when A is 



O 

B 



55 



or Is — <R'OL— or — 



provided that no 0—0 or O— N bonds are fomned with A^ when x is 0, R* Is 

O 



OCOR», —NCR', — NCOR«— , —CNR*, or — OCNR«— 

H ill IH HI. I 

' O RO RO OR R 



—COR*, —OCR*—, 

I I 
O O 

and R^ is — R*— ; R^ is C, — C4 allcyl or hydroxyalkyi; R* is C^ — C,2 ailcyiene, hydroxyalkyfene, alkenyiene, 
cycloaikyldne, arylene, or alkarytene; R* is H or R^; R' is C^— C, allcylene or hydroxyalkyiene; X is R, SO,*, or 
a mixture thereof; k is 0 or 1; m is from 0 to 5; n is at least 3; m and n are numbers such that the moiety 
— (CHaCHsO).— comprises at least 85% by weight of the moiety — ((CaHeOUCCHaCHaO) J— ; y Is from 2 to 
20: the number of u + v and w are such that there are at least 2 N groups and at least 2 X groups. 
33. A composition according to Claim 32 wherein A^ is 

O 0 



65 



— NC — or — CN — ; 
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IS Cr-Ce alkyfene; R* is —OR*— or — <0R')— R* is — R»0— or (R'O),— ; R^ is methyl; R» is Ca—C, 
aikylene; fl* is H or C, — alkyi; R' Is ethylene; X is H or methyl; Ic is 0; y is from 2 to 12. 

34. A composition according to Claim 33 wherein v and w are each 0 and u is from 3 to 40. 

35. A composition according to Claim 34 wherein m is 0 and n is at least 12. 

36. A composition according to Claim 31 wherein said amine polymer comprises units selected from 
those having formulas IV, V and VI: 



20 



28 




(R2)k-C(C3HgO).(CH2CH20)]„.X , 
wherein Is 

* 000000 000 Q 

^ It u a II ii IT II I n a 

-0-, -NC-, -NCO-, -CNC-. -CN-. -OCN-, -0C-. -OCO-, -CO-, or -NCN-; 
R R R R R R R 

40 

R Is H or C,— C4 alkyl or hydroxyalkyl; R' is substituted Cg— C,a aikylene, hydroxy aikylene, alkenylene, 
arylene, or alkarytene or Cjr-Ca oxyalkylene; each R» is Ci— Cia aikylene, hydroxyalkylene. alkenylene, 
arylena or alkarytene; R* is 0,— C4 alkyl or hydroxyalkyl, or the moiety -HR*)k—{(CsHeO),„{CHaCHaO)n}—X; 
each R* is C,— C* alkyl or hydroxyalkyl, or together form the moiety — <CHa),^ A*— (CHa),— , wherein A* is 
49 — O— or — CHa— ; R* Ca— C3 aikylene or hydroxyalkylene; X is R, SOa", or a mixture thereof; j is 1 or 0; k la 1 
or 0; m Is from 0 to 5; n Is at least 3; m and n are numbers such that the moiety — (CHaCHaO)^— comprises 
at least 85% by weight of the moiety -^^C3H«0)«(CHaCHaO) J—; r is 1 or 2, s Is 1 or 2 and r + s is 3 or 4; the 
number u. v and w are such that there are at least 2 N groups and at least 2 X groups. 
37. A eomposftion according to aalm 36 wherein A^ is 



so 



ss 



00 CH. 

R* Is — CHaCH— or — CHaC— 



aikylene; R^ is methyl; X Is H or methyl; j is 1; k Is 0. 

38. A composition according to Claim 37 wherein v and w are each 0 and u is from 3 to 40. 
69 39. A composition according to Claim 38 wherein m is 0 and n is at least 12. 
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40. A composition according to Claim 31 wher in said amine polym r comprises units selected from 
those having formulas VII and VIH: 



10 



IS 



20 



(CH2)y 



(CH^) 



(CH.) 



2'x 



(r2)^-(C3H50),(CH2CH20)„>X 



VII 



(CH,)- 



40 



45 




VIII 



wherein m Ct — C4 alky I or hydroxyatkyi: is — Cta alkylene, hydroxyalkylene, alkytene. arylene or 
alkarylene; X is H, SO,*, or mixture thereof; k is 1 or 0; m is from 0 to 5; n is at least 3; m and n are numbers 
such that the moiety — {CHaCHaO)^— comprises at least 85% by weight of the moiety 
— ((CtH«0)ni(CHaCHaO)„— 1; x Is 1 or 0; y Is 1 when x Is 0 and 0 when x Is 1 ; the number of u and v is such 
that there are at least 2 N groups and at least 2 X groups. 

41. A composition accordin9 to Oaim 40 wherein R^ is methyl; R* Is methyl; X Is H; k is 0. 
gg 42. A composition according to Claim 41 wherein v is 0 and u is from 3 to 40. 

43. A composition according to Claim 42 wherein m is 0 and n is at least 12. 

44. A composition according to Qalm 31 wherein said detergent surfactant is selected from nonionic 
surfactants, anionic surfactants and mixtures thereof. 

45. A composition, according to Claim 44 further comprising from 0 to 80% by weight of a detergent 
^ builder. 

Patentansprflehs 

1. Ern wasseridsliches, ethoxyliertes Aminpolymer mit Tonschmutzentfemungs/Antiwieder- 
88 ablagerungs-Eigenschaften, welches ein von einem Polyalkylenaminskelett verschiedcnes Polymerskelett, 
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wenigstens 2 M-Gruppen und wenlgstens eine L— X-Gruppe enthait, worin M eine tertiare Amingruppe ist. 
die an das genannte Skelett gebunden oder in dieses eingebaut ist; X eine nichtfonische Gruppe, eine 
ani nische Gnjppe, oder ein G misch dav n, ist; und L eine hydrophil Kette, welche die M- und X- 
Gruppen verbindet oder X mit dem Skelett viarbindet, ist wobei L auch den Polyoxyalkylenrest 
~{(R'0)„(CH2CH20)„]— enthait, wobel R' Cr-C4-Allcylen Oder Hydroxyalkylen 1st, m und n solche Zahlen 
sind, daS der — (CHaCHaO)„-Rest wenigstens 50 Gew.-% des genannten Polyoxvalkylenrestes ausmacht. 
und n wenigstens 3 ist, ausgenommen, wenn das genannte Skelett ein Polyethyleniminskelett ist, und n 
wenigstens 12 ist wenn das genannte Skelett ein Polyethyleniminskelett isL 

2. Ein Polymer nach Anspmch 1, wobel das genannte Skelett aus der Gruppe ausgewahit ist die aus 
den Polyurethanen, den Polyestern, den Polyethern, den Polyamiden, den Polylmiden, den Polyacrylaten, 
den Polyacrylamiden, den Polyvinylethem, den Polyalkylenen, den Polyalkarylenen, den 
Polyalkyleniminen, den Polyvinylaminen, den Poiyallylaminen, den Polydiallylaminen, den Polyvinyl- 
pyridlnen, den Polyamlnotriazolen, Polyvinylalkohol, den Aminopolyureylenen, und Gemischen davon, 
besteht. 

3. Ein Polymer nach Anspruch 2, wobef die Zah\ der genannten M- und L— X-Gruppen jeweils 3 bis 40 
betrigt. 

4. Ein Polymer nach Anspruch 3, wobel m und n solche Zahlen sind, da& der — {CHaCHaO),-Rest 
wenigstens 85 Gew.-% des genannten Polyoxyalkyienrestes ausmacht. 

5. Ein Polymer nach Anspruch 4, wobei m 0 ist und n wenigstens 12 ist 

6. Ein Polymer nach Anspruch 5, wobei X ein Gemisch aus 0 bis 30% anionischen Gruppen und 70 bis 
100% nichtfonischen Gruppen ist 

7. Ein Polymer nach Anspruch 6, woba* die genannte anionische Gruppe SO^' Ist 
3. Ein Polymer nach Anspruch 7, wobei die genannte nichtionische Gruppe H ist 
9. Ein Polymer nach Anspruch 1, watches Einheiten enthdlt die aus jenen der Fdrmeln i, II und 111: 



2S 



30 



35 



SO 



55 



L I Ju 



II 



(Rhk-C(C3H50)JCH2CH20)„].X III 



ausgewMhlt 8ind» worin 



0 0 0 0 0 

N N ft If n 

-NC-, -CO-.- -OC- Oder -C- ist; 

R R 

X 0 Oder 1 Ist; R H oder C,— C4-Alkyl oder Hydroxyalkyl ist; C,— Cit-Alkylen, l-lydroxyalkyten, Alkenyten, 
so Cycloalkylen, Arylen oder Alkarylen, oder ein Ca-Oxyalkytenrest mit 2 bis 20 Oxyalkyleneinheiten ist, 
mit der MaiSgabe, dafi keine O-^- oder 0 — N-Blndungen mit A' gebildet sind; wenn x 1 ist R' — R'— ist 
ausgenommen, wenn A^ 



6S 



O 

II 



30 
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ist, Oder— (OR^ — Oder — OR*— ist, vorausgesetzt, da& keine O— O- Oder N — 0-6indungen mi't gebildet 
8tnd, und — R*— \st, ausg nommen, wenn A 

O 

II 

ist, Oder — (R'O)y— Oder — R"0— ist vorausgesetzt daft kelne 0—0- Oder O— N-6indungen mit A' gebildet 
sind; wenn x 0 ist R* — (OR^)y— , —OR*—, 

0 

II 

— COR«, —OCR*—, OCOR*, —NCR', —NCOR»— , — CNR«— , oder -OCNR*— 

II V I Ml III III I 

O 0 0 RO RO OR R 

ist, und R' — R*— ist; R* C,— C4-Allcyl oder HydroxyalkyI Ist; R« C,— Ca-Alkylen, HydroxyaHcylen, 
Cycloallcylen, Alkenyien, Arylen oder Alkarylen ist; R* H oder R* ist; R^ C*— Ca-Alkylen oder Hydroxyallcylen 
ist; X R, SOa", oder ein Gemisch davon, ist; k 0 oder 1 1st; m 0 bis 5 Ist; n wenlgstens 3 ist; m und n solche 
Zahlen sInd, dafi der Rest — <CH,CH«0)„— wenigstens 85 Qew.-% des Restes — HC,H«OL(CH2CHaO)a)— 
ausmactit; y 2 bis 20 ist; und d^r Zahlenwert von u + v und w derart let dafi wenigstens 2 N-Gruppen und 
wenigstens 2 X-Gmppen vorliegen. 

10. Ein Polymer nach Anspruch 9, wobei A^ 

O O 

y R 

— NC— Oder — CN— 
H H 

ist; R^ Ct— C,.AIky!an ist; R« — OR»— oder — (OR^^— ist; R» — R*0— Oder — <R^0),— Ist; R* IVIethyt ist; R« H 
Oder Ct— CrAllcyl ist; R' Ethylen ist; X H oder Methyl ist; k 0 Ist; und y 2 bis 12 1st. 

11. Ein Polymer nach Anspnjch 10, wobel v und w 0 sInd, und u 3 bis 40 ist. 

12. Ein Polymer nach Anspmch 11, wobel m 0 ist, und n wenigstens 12 ist 

13. Ein Polymer nach Anspruch 1, welches Einheiten enthdtt die aus jenen der Formeln iV, V und VI: 




r3.H (R2)^.C(C3HgO)„(CH2CH20)3„-X IV 



(R^)k-C(C3HgO)„(CH2CH20)]„-X 
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ausgewahlt alnd, worm 



-0-, -NC-, -NCO-, 
I I 
R R 



0 0 0 0 

■I H H n 

-CNC, -CN-, .OCN- 

I I I 

R R R 



O 0 0 

-0C0-, -CO- 



10 



1$ 



Oder -MCN- 

I I 
R R 



1st; 



R H Oder C,— C4-Allcyl oder Hydroxyaikyl rst; R' substitui'ertes Ca— Cia-AJkyien. Hydroxyalkylen, Alkenylen, 
Aryrlen oder AJkarylen, Oder Ca— Ca-Oxyalkylen ist; jeder Rest R* C,— -Cta-AIkylen. Hydroxyaikyl en, 
AJkenylen, Arylen oder Alkarylen Ist; C,— C4-Alkyl oder Hydroxys I Icy I, oder der Rest 

20 — <R*)icH{C3HflO)„,(CHaCHaO)J— X ist; jeder Rest R* C,— C^-Alkyi oder Hydroxyalfcy< ist oder zwei Resto R* 
gemelnsam den Rest — (CHa) — A^— {CHa),— bllden, worin — O— oder — CHj— ist; R» Ca— C,-Alkylen 
Oder Hydroxyalkylen ist; X R, SOa"", oder ein Gemisch davon, ist; j 1 oder 0 ist; k 1 oder 0 ist; m 0 bis 5 ist; n 
wenigstens 3 ist; m und n seiche Zahlen sind, da8 der Rest — <CHaCHcO)n — wenigstens 85 G6W.-% des 
Restes — {(C,H,0)«(CHaCHaO)J— ausmacht; r 1 oder 2 ist; s 1 oder 2 1st und r + s 3 oder 4 ist; und der 

25 Zahlenwert von u, v und w ein solcher ist dafi wenigstens 2 N-Gruppen und wenigstens 2 X-Gruppen 
vorliegen. 

14. Ein Polymer nach Anspructi 13, wobei A^ 

O O CH* 

30 W ^ I • 

— <^N— ' —CO- Oder ist; R^ — CHaCH- oder — CHa— C— ist; 

/ H II 

R» Methyl ist; jeder Rest R* Methyl Ist; X H oder Methyl ist; 1 1 1st; und k 0 ist 
3S 15. Ein Polymer nach Anspruch 14, wobel v und w 0 sind und u 3 bis 40 Ist 

16. Ein Polymer nach Anspruch 15, wobei m 0 Ist, und n wenigstens 12 ist 

17. Ein Polymer nach Anspruch 1, welches Einheiten enthfilt, die aus jenen der aiigemelnen Formel VII: 



(ft 



ausgewflhft sInd, worin R^ Ca— Cia-Alkylen, Hydroxyalkylen, Aikenylen, Cydoalkyien, Arylen oder 
io Alkaryfen, oder ein <V-Ca-Polyoxyalkylenrest mit 2 bis 20 Oxyalkyleneinheiten Ist; jeder Rest R* C,— C*- 
Alkyl Oder Hydroxyaikyl, oder der Rest — (R*)h— {<C3HeO)„(CHaCHaO),}— X ist oder rwei Reste R* 
gemeinsam den Rest — (CHalr-nA^CHa),— bilden, wobei A — O— oder — CHa— ist; R^ — C,— C,a-Alkylen, 
Hydroxyalkylen, Aikenylen, Arylen oder Alkarylen Ist; X H, SOa~, oder ein Gemisch davon, Ist; k 1 oder 0 1st; 
m 0 bis 5 Ist; n wenigstens 12 ist; m und n solche Zahlen sind, daS der Rest — (CHaCHaO)„— wenigstens 85 
56 Gew,-% des Restes — KCaHaOJmCCHaCHaOn}— ausmacht; und die Summe von x -h y + z wenigstens 1 0 ist 

18. Ein Polymer nach Anspruch 17, wobei R' Ca— <VAIkylen ist; R* Methyl oder der Rest 
-{(C3HeO)„,{CHaCHaO)„]— X ist; X H Ist; und k 0 ist. 

19. Eih Polymer nach Anspruch 18, wobei m 0 ist 



eo 
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20. Ein Polymer nach Anspruch 1, welches Elnheiten enthalt die aus jen n der FoVmeIn IX und X: 



to 



IS 



•(CHg)^ 




(R')k-C(C3H50)„{CH2CH20)„].X 



IX 



20 



SO 



ss 



60 



68 




ausgewdhtt sind, worin Cr- C4-Alkv< Oder Hydroxyalkyl ist; C^a-AlkYlen, Hydroxyalkylen, 

Cycioallcylen, Aryien oder Alkarylen ist; X H, SOj" Oder eIn Gemisch davon, Ist; k 1 oder 0 ist; m 0 bis 5 ist; 
n wenigstens 3 ist; m und n solche Zahlen sind, da& der Rest — (CHaCHsOn— wenigstens 85 Gew.-% des 
Restes — [(CaHeO)«(CHaCHaO) J— ausmacfit; x 1 oder 0 ist; y 1 1st, wonn x 0 ist, und 0 ist wenn x 1 Ist; und 
der Zahlenwert von u und v ein solcher ist daft wenigstens 2 N-Qruppen und wenigstens 2 X-Gruppen 
vohlegen. 

21. Ein Polymer nach Anspruch 20, woImi Methyl ist; Methyl ist; X H Ist; und Ic 0 ist 

22. Ein Polynner nach Anspruch 21, wobei v 0 ist und u 3 bis 40 ist 

23. Ein Polymer nach Anspruch 22, wobei m 0 1st und n wenigstens 12 ist 

24. Eine Detergenszusammensetzung, weiche enthftit: 

(a) 1 bis' 75 Gew.>% sines nichtionischen, anionischen, ampholytischen, zwftterionischen oder 
icationischen Detergensgrenzfldchenaktiven Mittels, oder eines Gemlsches Devon; und 

(b) 0,05 bis 95 Gew.-% eines ethoxylierten Aminpolymers mit Tonschmutzentfemungs/Antlwieder- 
absetzungs-Eigenschaften, welches ein von einem Polyallcylenamin- oder Potyalkyieniminsicelett 
verschledenes Polymerskelett, wenigstens 2 M-Gruppen und.wenigstens ef ne L— X-Gr\jppe umfalit worin 
M eine tertiSre Amingruppe Ist, die an das genannte Skelett gebunden oder in dieses eingebaut ist; X sine 
nichtionische Gruppe, eine anionische Kette, oder ein Gemisch davbn, ist; und L eine hydrophile Gruppe 
ist die die M- und X-Gnippen verbindet oder X mit dem Skelett verbindet; wobei L such den Polyoxy- 
aikylenrast — l(R'0)m(CHtCHaO)«}— enthait, worin R' Ca— C^-Alkyten oder Hydroxyalkyl en ist m und n 
solche Zahlen sind, dafi der — (CHaCHaO)„-Rest wenigstens 50 Gew..% des genannten Polyoxyalkylen- 
reatM eusmacht; und n wenigstens 3 ist. 

28. Eine Zusammensetzung nach Anspruch 24, wobei das genannte Skelett aus der Gruppe ausgewdhtt 
ist die eus den Polyurethanen, den Polyestem, den Polyethem, den Poiyamiden, den Polytmiden, den 
Polyacryfaten, den Potyaciyiamiden, den Polyvinylethern, den Polyalkylenen, den Polyalkar/lenen, den 
Polyvinylaminen, den Polyallylamlnen, den Polydiallylaminen, den Poiyvfnylpyridinen, den Polyamino- 
triazolen, Polyvinylalkohol, den Aminopolyureylenen, und Gemlschen davon, besteht 

26. Eine Zusammensetzung nach Anspruch 25, wobei der genannte Polyoxyalkylenrest zur GSnze aus 
dem --(CHaCHaOln-Rest besteht 

27. Eine Zusammensetzung nach Anspruch 26, wobei n wenigstens 12 ist. 

28. Eine Zusammensetzung nach Anspruch 27, wobei X ein Gemisch aus 0 bis 30% anionischen 
Gruppen und aus 70 bis 100% nichtionischen Gruppen ist 

29. Eine Zusammensetzung nach Anspruch 28, wobei die genannte nichtionische Gruppe H ist. 

30. Eine Zusammensetzung nach Anspruch 29, wobei die Anzahl von M- und L— X-Gruppen jeweils 3 
bie 40 betrdgt 

31. Eine Zusammensetzung nach Anspruch 23, wobei das genannte Amlnpolymer 0,1 bis 10 Gew.-% 
der Zusammensetzung ausmacht 
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32. Eine Zusammensetzung nach Anspruch 31, wobei das genannte Aminpolymer Einheiten enthalt, 
die aus soleh n der Formein I, II und III: 



{R^)k-C(C3HjO)jCH2CH20)^]-X 



11 



(R5)k-C(C3M50),(CH2CH20)„]-X ,„ 



ausgewtthlt slnd, worln 



0 0 0 0 0 

-NC-, -CN-, -CO-t- -OC- Oder -C^ let; 

t I 
R R 

xO Oder 1 1st; R H oder Ci — C4-Alkyl oder Hydroxyalkyl 1st; Ci— Cit-Alkylen, Hydroxyalkylen« Alkenylen, 
Arylen oder Alkaryien, oder ein Qr-CrOxyalkylenrest mit 2 bis 20 Oxyalkyleneinheften tst, mit der 
Ma&gaber daS keine O— O- oder 0— N-Blndungen mit gebildet sind; wenn x 1 ist. R' ist 
ausgenommen, wenn A^ 

O 

I 

ist Oder — (CR^)^ oder —OR*— ist, vorausgesetzt, daft keine O— O- oder 1*4— O-Bindungen mit A^ gebildet 
sind, und R* — R'— 1st, ausgenommen, wenn A 

O 

II 

ist Oder — <R^0)/^ oder — R*0— ist vorausgesetzt, dail keine O — O- oder O^N-Bindungen mit A^ gebildet 
sind; wenn x 0 ist — (OR —OR*—, 

O 

II 

—COR* —OCR"—, OCOR*, —NCR*, — NCOR»— , —CNR*—, oder — OCNR*— 

II D 0 ill III III I 

O O 0 RO RO OR R 

ist, und R' — fl'— ist; R* C,— C4-AIkvl oder Hydroxyalkyl Ist; R* C,— Cia-AIkylen, Hydroxyalkylen, 
Cydoalkyien, Alkenylen, Arylen oder Alkaryien ist; R* H oder R^ ist; R^ C*— Cj-Alkylen oder Hydroxyalkylen 
ist; X R, SOa', oder ein Gemisch davon, ist; k 0 oder 1 ist; m 0 bis 5 ist; n wenigstens 3 ist; m un n solche 
Zahien sind, dafi der R st — {CHaCHaO)^— wenigstens 85 Gew.-% des Restes — {(CaHeOUCHjCHaO)™}— 
ausmacht; y 2 bis 20 ist; und der Zahienwert von u .+ v und w derart ist, dafi wenigstens 2 N-Gruppen und 
wenigstens 2 X*Grupp n voriiegen. 
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33. Etne Zusammensetzung nach Anspruch 32, wobei 

O 0 

II 9 

A^— NC— Oder — CN— Ist; 
H~ H 

C,— Ce-Alfcy!en ist; —OR*— Oder — <OR^)y— ist; R^ — R»0— oder — <R'0),— ist; R* Methyl ist; 
R* Cr-Cj-Alkylen ist; R« H oder Cr-<:,-Alkyl 1st; R^ Ethylen ist; X H oder Methyl ist; k 0 ist; und y 2 bis 12 ist. 

34. Eine Zusammensetzung nach Anspruch 33, wobei v und w jeweils 0 sind, und u 3 bis 40 ist 

35. Eine Zusammensetzung nach Anspruch 34, wobei m 0 ist, und n wenigstens 12 ist. 

38. Eine Zusammensetzung nach Anspruch 31, wobei das genannte Aminpolymer Einheiten enthalt 
weiche aus jenen der Formein iV, V und VI: 

r'-ii («')j-C(«3"s'»»""j'"j'»V« IV 




(R2)^.C(C3HgO)„(CH2CH20)]„-X y VI 

ausgawShlt aindt worln 

0 0 0 0 0 

II II M H tt 

-0-, -NC-, -NCO-, -CNC-, -CN-, 
II II 
R R R R 

0 0 0 0 0 

-OCN-, -0C-, -0C0-, -CO- Oder -NGN- 1st; 

R R R 

R H Oder C,— C4-Allcyl oder HydroxyalkyI ist; R^ substltufertes (<— Cia-Allcylen, Hydroxyalkylen, Alkenylen, 
Arylen oder Alkarylen, oder C^— C,-Oxyalkylen ist; jeder Rest R* Ci— C^a-Alkylen, Hydroxys Iky len. 
Alkenylen, Arylen oder Alkarylen ist; R* C,— C4-Alkyl Oder HydroxyalkyI, oder der Rest 
_(Ray^— {(C3HeO)„(CHjCH20)n]— X Ist; Jeder Rest R* C,— C4-Alkyl oder HydroxyalkyI ist, oder zwei Reste R* 
gemeinaam den Rest — (CH,),— A»— {CHJ,— bllden, worin A, — O- oder — CHj— ist; R« (V-C,.Aikylen 
Oder Hydroxyalkylen ist; X R, SOj", oder ein Gemisch davon, ist; J 1 oder 0 Ist; k 1 oder 0 ist; m 0 bis 5 ist; n 
wenigstens 3 ist; m und n solche Zahlen sind, daft der Rest — (CHsjCHaO),— wenigstens 85 Gew.-% des 
Restas — {(CaHoOlmCCHaCHjO) J— ausmacht; r 1 der 2 Ist; s 1 oder 2 ist, und r + s 3 der 4 Ist; und der 
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Zahlenwert von v und w ein solcher ist, daS wenigstens 2 N-Gruppen und wem'gstens 2 X-Gruppen 
vorliegen. '^'^ 
37. Ein Zusammensetzung nach Anspruch 36, w bei 



A' 



Oder - 



H 



— CHaCH— Oder 



> Alkylen ist; 



to 



Methyl ist; X H Oder Methyl ist; J 1 Ist; und k 0 isL 

38. EIne Zusammensetzung nach Anspruch 37, wobei v und w jeweiis 0 sind, und u 3 bis 40 ist 

39. EIne Zusammensetzung nach Anspruch 38, wobei m 0 ist, und n wenigstens 12 ist 

40. Etne Zusammensetzung nach Anspruch 31, wobei das genannte Aminpolymer EInheiten enthalt, 
die aus jenen der Formein Vii und VIII: 



20 



2S 



(CHg)^ 



(CHJ 



(R2)^.(C3HgO)jCH2CH20)„].X 



VII 



50 



5? 



(CH^)- 




VIII 

ausgewShlt sind worin C,— C4-Alkyl oder HydroxyalkyI ist; R* C,— C-AJkylen, Hydroxyalkylen, 
Cycloalkylen, Aiylen oder AJkarylen ist; X H, SO^', Oder ein Gemisch davon, ist; k 1 oder 0 ist; m 0 bis 5 ist; 
n wenigstens 3 ist; m und n solche Zahlen sind, daB der Rest -HCHaCHaO)^— wenigstens 85 Gew.-% des 
Restes — {(CjH«0) JCHaCHaOJ— ausmacht; x 1 oder 0 Ist; y 1 ist, falls x 0 ist, und 0 ist, falls x 1 ist; und der 
Zahlenwert von u und v ein solcher ist, daQ wenigstens 2 N-Gruppen und wenigstens 2 X-Gruooen 
voriiegen. 
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41. Eine Zusamm nsatzung nach Anspruch 40, wobei Methyl ist; R* Methyl ist; X H ist; und k 0 ist. 

42. Efne Zusammensetzung nach Anspruch 41, wobei v 0 ist und u 3 bis 40 ist 

43. Eine Zusammensetzung nach Anspruch 42, wobei m 0 ist, und n wenigstens 12 ist 

44. Eine Zusammensetzung nach Anspruch 31, wobei das genannte Oetergens-grenzfldchenalctfve 
Mittel aus nichtionischen grenzflachenaictiven Mittein, anionischen grenzfldchenaktlven Mittein, und 
gamischen davon, ausgewdhit Ist 

45. Eine Zusammensetzung nach Anspruch 44, weiche weiterhin 0 bis 80 Gew.-% eines Oetergens- 
geruetoffes enthdit 

Revendieatlons 

1. Pofymdre d'amine ^thoxyfto soluble dans I'eau ayant des propri4t^s d'^limination des salissures 
argileuses at d'antireddposition, qui comprend un squelette de polymdre autre qu'un squelette de 
polyatkyl^ne-amine, au moins deux groupes M et au moins un groupe L—K dans lequel M est un groupe 
amine tertiaire f!x4 au squelette ou falsant partte de ce squelette; X est un groupe non ionique, un groupe 
anionique ou un melange de ceux-ci; et L est una chatne hydrophile reliant les groupes M et X ou reliant X 
au squelette; L conttent aussi le groupement polyoxyalkyl^ne — [{R'0)in(CH2CHaO)„] — , dans lequel R' est 
un groupe alkyldne ou hydroxyaikyldne en C^— m et n sont des nombres teis que te groupement 
— (CHgCHjO)!, — constitue au moins 50% en poids du groupement polyoxyalkyldne, et n est au moins 6gal d 
3, sauf lorsque le squelette est un squelette de poly6thyldneHmine» et n est au moins 6gal d 12 lorsque ca 
squelette est un squellette de poiy^thytdnewmine. 

2. Polymdre selon la revendication 1 , dans lequel le squelette est choisi dans le groupe constitu6 par les 
polyur6thannes, les polyesters, les poiydthars, les polyamides, tes polyimides, les polyacrylates, les 
polyacrylamldes, les poM^hars vinyliques), les polyalkyldnes, las polyalkyiarytdnes, les polyailcyldne- 
iminesr las polyvinylamines, les polyallylamines et les polydiallyiaminas, les polyvinylpyridlnes, les 
polyaminotriazolesr las pohyialcoois vinyliquash les aminopolyur^^es et leurs melanges. 

3. Polymdra selon la ravendication 2, dans lequel les nombres des groupes M et L— X sont chacun de 3 

d4a 

4. Polym^re selon la ravendication 3, dans lequel m et n sont des nombres tels que te groupement 
^CHaCHaOn — constitue au moins 85% en poids du groupement polyoxyalkyldna. 

5. Polymdre selon la ravendication 4, dans lequel m est nul et n est au moins 6gal d 12. 

6. Polymdra selon la ravendication 5, dans lequel X est un mdlanga da 0 i 30% da groupes anioniques 
et de 70 i 100% de groupes non ioniques. 

7. Polymdre selon la ravendication 6, dans lequel le groupe anionique est SO^'. 

8. Polymdre selon la ravendication 7, dans lequel le groupement non lonique est H. 

9. Polym^e salon la ravendication 1, qui comprand das motifs da formulas I, II at III: 




(R5)k-C(C3H50)„{CH2CH20)„].X 



I 




,4 



II 




III 



dans lesqueiles A* est 




R 



R 



37 



to 



IS 



20 



30 



45 
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X est nu! ou 6gal d 1: R est H ou un groupe alkyle ou hydroxyalkyle en C,— C4; R' est un groupe alkyldne 
hydroxyallcyl^ne, alcenyl^ne, cydoalkyldne, aryl^e ou alicylaryldne en Cj-^j/ ou un groupement 
oxyalkyldn on Ca—C, compoitant de 2 d 20 motifs oxyallcyf^e, H condition qu'aucune liaison O— O ou 
O— N ne 86 forme avec lorsque x est ^al d 1, R' est — R'^, sauf lorsque est 

0 

ou est — {OR^)y— ou — 0R«— , k condition qu'aucune liaison O— O ou N— O ne se forme avec A\ et R* est R«, 
sauf lorsque A^ est 



^^iTfi^eS'" °" ^ condition qu'aucune liaison O-O ou 0-N ne se forme avec A^ lorsque x 

-(or') -OR^-. -C0r5. -OCR^., OCOR^ .NCR^ -KCOR^, -CNR^. 



O 

ou -OCNrS, et r3 est -r5-; 
R 



growPf a»^ie ou hydroxyallcyle en C,— C*; R« est un groupe altcyldne, hydroxyalkyldne, 
cycloaikyl^ne, alc^yl^ne, arytftne ou alicylaryldne en C,--Ca; R« est H ou R*; R' est un groupe alkyl^ne ou 
hydroxyalkyl^ne en Cr-C,; X est R, SO,' ou un melange de ceux-cl; k est nul ou ^al ^ 1 ; m a une valeur de 
0 a 5; n est au moins dgal ^ 3; m et n sont des nombres tela que le groupement — {CHXHaO).— constitue au 
moins 85% en poids du groupement — I(C,HeO)«(CHaCHaO),]— ; y a une vaieur de 2 d 20; les nombres de u, 
de v et de w sont tels quli y ait au moins deux groupes et au moins deux groupes X 
10. Polymdre seion ta revendication 9, dans lequel A' est 



0 0 

1 1 
ou 



I 

H 



R' est un groupe alkyldne en C,— R* est —OR*— ou -^OR^)y— ; R« est — R«0— ou — {R^OL— R* est un 
groupe mjkhyle; R« est H ou un groupe alkyle en C,— C^; R' est un groupe 6thyldne; X est H ou un grouoe 
mMiyle;ka8tnul;yaunevaieurde2li12. ^ 

11. Pdymdre selon la revendication 10. dans lequel v et w sont chacun nuls et u a une valeur de 3 d 40. 
50 12. Polymdrs seion la revendication 11, dans lequel m est nul et n est au moins 4gal d 12. 

13* Pdlymdre selon la revendication 1, qui comprend des motifs choisis pamii cetoc de formiiles IV. V et 



VI: 



(R ) 

R^.M^— ^r2)^.[ 



IV 
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fS 



20 



50 



55 





(R^)n-C(C3H50)„(CH2CH20)]„-X v 
dans lesquelles est 



VI 



00000 0 0 0.0 0 

11 tl II ti (j II If I n u 

-O-p -pC-» -NCO-. -CNC-. -CN-, .OC»l-% -OC-. -OCO-, -CO-, ou -NCN-; 

R R R R . R R 



R 



R est H ou un groupe aikyle ou hydroxyalkyle en Ci— C4; est un groupe alkyldne, hydroxyalkyldne, 
alc^nyldne, aryldne ou alkylaryldne substltu^ en C^— ou oxyaikyldne substitud en C^-^; chaque R' est 
un groupe allcyfdne, hydroxyallcyldne, alcdnyldne, aryldne ou alkylaryl^ne en Ci— Ci^; R' est un groupe 
alkyfe ou hydroxyalkyle en Ci — C4, ou le groupement — (R^)ic— {(C,H«0)m(CH3CHaO)J--; chaque R^ est un 
groupe aikyle ou hydroxyalkyle en Ci— ou deux R^ forment ensemble le groupement 
— (CHaK-^^CHa).— , dans iequel A' est — O— ou ^CHtr— ; R' est un groupe alkyldne ou hydroxyalkyt^Hie 
en Ct— C«; X est R, SOf ou un melange de ceux-ci; J est dgal 1 ou 0; k est 6gal d 1 ou 0; m a une valeur de 
0 d 5; n est au moins 6gal & 3; m at n sont des nombree teis que le groupement ^CHaCHaO)^ — constitue au 
moins 85% en poids du groupement — [(CaHeOmCCHaCHaO) J — ; r est 6gal d 1 ou 2, a est ^al d 1 ou 2 at r + 
s est 6gal ^ 3 ou 4; las nombras de u, de v et de w sont tels qu'll y ait au moins deux groupes N at au moins 
deux groupes X 

14. Polym^ salon la revendicatlon 13, dans Iequel A^ est 



O 

II 



o 

n 



ou ' 



CHa 

I 

S R' est — CHaCH— ou — CHaO-; 



I 

H 



R^ est un groupe m^hyle; chaque R^ est un groupe mithyle; X est H ou un groupe methyle; i est 4gal d 1 ; k 
est nui. 

15. Po(ym6re selon la revendicatlon 14, dans Iequel v et w sont chacun nuls at u a une valeur de 3 d 40. 

16. Polym^re selon la revendicatlon 15, dans Iequel m est nul et n est au moins ^al d 12. 

17. Polymdre selon la revendicatlon 1, qui comprend des motife choisis parmi ceux de fomnuie 
gdndrale VII: 

(R3)^.[(C3H50yCH2CH20)„].X 

C(r2).m.]..C.r1.n.].^ -[-r1-n-]-^ -C-R^-n], 



{R^)^.C(C3HgO)„(CH2CH20)„].X 



VII 



dans laquelle est un groupe alkyldne, hydroxys Iky l^noi alc^nyldne, cycloalkyl^ner aryldne ou 
60 alkylaryldne en C] — ou un groupement potyoxyalkyldne en C^— Ca com portent de 2 d 20 motifs 
oxyalkyldne; chaque R' est un groupe allele ou hydroxyalkyle en — le groupement 
— <R^)i,— ((CaHaO^lCHjCHaOjJ— X, ou deux R^ forment ensemble le groupement — {CHaJr— A— ^CH^),— , 
dans lequei A est — O— ou — CHa — R^ est un groupe aikyl^ne, hydroxyalkyldne, alcdnyldne, aryl^ne ou 
alkylar/l^ne en Ct — C^a; X est H, SOa~ ou un melange de ceux-cl; k est ^al d 1 ou 0; m a une valeur de 0 ^ 
6s 5; n est au m ins dgal d 12; m et n sont des nombres tets que le groupement — (CHaCHaO). — constitue au 
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mofns 85% en poids du groupement {(C^HaOl^tCHaCHjOn)— ; x + y + z est au molns egal d 10. 

18. Polymdre selon la revendicatlon 17, dans lequ I est un groupe allcyi^n en Ct-C*; est un 
groupe m6thyle ou le group ment — {(C,hUO)„(CHaCHaO)„J— X; S est H; k est nul. 

19. Polymdre selon la revendicatlon 18, dans tequel m est nul. 

20. Polymdre selon la revendicatlon 1 , qui comprend des motifs cholsis parmi ceux de formules IX et X; 



10 



IS 



•(CHg)^ 



(CH,). 



IX 



{R')k-C{C3H50)„(CH2CH20)„]-X 



20 



25 



30 




3S 

dans lesquelles est un groupe alkyte ou hydroxyalkyle en C,— C4; est un groupe alkyldne, 
hydroxyalkydne cycloallcyldne, aryldne ou alkylaryf^ne en C,— C,,; X est H, SO," ou un melange de ceux-d; 
k est egal d 1 ou 0; or a une valeur de 0 d 5; n est au moins ^al d 3; m et n sent des nonnbres tels que le 
groupement —(CHaCHaO)«—constitue au moins 85% en poids du groupement— {(CH,0)«(CHaCHaO) J—; 
40 X est ^al ^ 1 ou 0; y est ^al d 1 lorsque x est nul et d 0 lorsque x est ^al d 1 ; les nombres de u et de v sont 
tels qu'il y alt au moins deux groupes N et au moins deux groupes X. 

21. Polymdre selon la revendicatlon 20, dans lequei R^ est un groupe mdthyle; R^ est un groupe 
m^thyle; X est H; k est nul. 

22. Polymdre seion la revendtcation 21, dans lequei v est nul et u a une valeur de 3 d 40. 
4s 23. Polym^re selon la revendicatlon 22, dans lequei m est nul et n est au molns egal d 12. 

24. Composition ddtergente, qui comprend: 

(a) de 1 i 76% en poids d'un tensioactif detergent non ionique,, antonlque, ampholyte, zwitterionique 
ou catlonique ou d'un melange de ceux-cl; et 

(b) de 0,05 d 96% en poids d'un polymers d'amine 6thoxyl6e ayant des proprl^tds d'dllmlnation des 
so sailssures argileuses et d'antired^position, qui comprend un squelette de polymdre autre qu'un squelette 

de polyelkyldne-emine ou de polyalkyldne-imine, au moins deux groupes M et au moins un groupe L — X, 
oO M est un groupe amine tertfaire fbcd au squelette ou falsant partie de ce squelette; X est un groupe non 
lonique, un groupe anionlque ou un melange de ceux-ci; et L est un chaTne hydrophlle reliant tes groupes 
M et X ou reliant X audit squelette; L contient aussi le groupement pptyoxyalkyldne 
ss — [(R'0)m(CH2CHaO)J — , dans lequei R' est un groupe alkyl^he ou hydroxyalkyl6ne en C3— ^4, m et n sont 
des nombres tels que le groupement — (CHaCH20)n— constitue au moins 50% en poids du groupement 
poiyoxyalkyl^ne, et n est au molns 6gal h 3. 

25. Composition selon le revendicatlon 24, dans laquelle le squelette est choisi dans le groupe 
constitu6 par les polyurethannes, les polyesters, tes polymers, ies poiyamides, les polyimides, les 

so polyacrylates, les polyacrylamides, les polyidthers vinyliques), les polyalkyidnes, les polyatkylaryidnes, les 
polyvinylamines, les polyallylamines, les polydiallylamlnes, les polyvinyl pyridines, les polyamlnotnazcles, 
les poiy(alcool vinylique), les amlnopolyur^yldnes et leurs melanges. 

26. Composition sel n la revendication 25, dans laquell le group ment polyoxyalkyldne est 
entldrement constitu6 par le groupement — (CHaCHaOn— . 

$S 27. Compositi n selon la revendicatlon 26, dans laqu lie n est au moins egal ^ 12. 



40 



w 



18 



EP 0 111 984 B1 

28. Composition selon la rsvendication 27, dans laquelle X est un melange da 0 d 30% de groupes 
anioniquas at da 70 d 100% da groupes non ioniquas. 

29. Composition salon la ravendication 28, dans laqu II I group non toniqua est H. 

30. Composition salon la ravendication 29, darts laquelle les nombras dea groupes M et L— X sent 
chacun da 3 i 40. 

31. Composition salon la ravendication 23, dana laquelle le polymdre d'amina eonstltua de 0,1 h 10% 
en poids de la composition. 

32. Composition selon la ravendication 31, dans laquelle la polymdre d'amine comprend das motifs 
choisis parmi caux da formulas I, II at III: 



(R=')^-C(C3HgO)JCH2CH20)^].X 



20 



28 



4 ^ 



II 



-..(A* - R* . A*)^ r2 . c • R^ 



(R5)^.C(C3HgO)„(CH2CH20)„]-X 



III 



dans lesquelles est 



0 0 0 0 o 

1 V II II H 

^ -MC-. -CO.. -OC-ou -C-; 

R R 

X eat nul ou ^al d 1; R est H ou un groupe alkyie ou hydroxyalkyla en C, — C4; est un groups alkyl^ne* 
hydroKyallcyi^e, atc^nyl&ne, aryldne ou alkylaryldne en C3— Cta« ou un groupament oxyallcyl^na en Ci — C, 
comportant da 2 d 20 motifs oxyalkyl^ne, d condition qu'aucune liaison O— O ou 0— N na se forme avec 
lorsque x est 6gat & 1, R^ est — R*— , sauf lorsque est 

O 

II 



^ ou est — (R^O)y— ou — OR*— , k condition qu'aucune liaison O— O ou IM— O na sa forma avec A', et R* est 
— R*— , sauf lorsque A^ est 

O 
I 

$5 
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ou St — <ROTy— ou — a'C^, h condition qu'aucun 0—0 ou O— N ne S6 forme avec ; lorsqu x est nul, 
R* est — (ORO,— , — 0R»— , 

0 

-COR», —OCR*—, OCOR«, — NCR', ~NCOR«— . — CNR», ou — OCNR* 

D I I 'j I" III I 

O O O RO RO OR R 

et R* est — R»— ; R* est un groupe alkyie ou hydroxyalkyle en Ci— C*; R« est un groupe alkyidne, 
hydroxyallcvl6ne, alcenyldne, cycloalkyldne. aryldne ou allcylaryidne en C,— Ca; R* est H ou R*; R' est un 
groupe alkytdne ou hydroxyalkylAne en C^— C^; X est R, — SO^- ou un melange de ceux-d; k est nul ou 
6gal a 1 ; m a une valeur de 0 d 5; n est au moina ^gal d 3; m et n sont des nombres teis que le groupement 
— {CHaCHjO)^— constitue au moins 85% en poids du groupement— [(CHeOUCHaCHaO)„]; y a une valeur 
de 2 ^ 20; les nombras de u, de v et de w sont teis qu'll y ait au molns deux centres N et au molns deux 
groupes X 

33. Composition selon la revendication 32, dans laquelle A' est 



TO 



20 



50 



o o 

H II 

ou 



H H 

R^ est un groupe alkyldne en Ca— C,; R* est — OR*— ou — <OR0,r-; R* est — R^O— ou — (R^O)y— ; R^ est un 
groupo mdthyle; R» est un groupe alkyldna en C^— C, R* est H ou un groupe alkyle en C,— C,; R"" est H un 
Miyldne; X est H ou un groupe mMiyle; k est nul; y a une valeur de 2 A 12. 

34. Composition selon la revendication 33, dans laquelle v et w sont chacun nuls et u a une valeur da 3 

35. Composition selon la revendication 34, dans laquelle m est nui et n est au molna dgal k 12. 

3& Composition selon la revendication 31, dana laquelle le polymdra d'amfne comprend des motifs 
choisis parmi ceux de formutes IV, V et VI: 



-en 

R^'f^ (R^),j-C{C3HgO)„{CH2CH20)3„-X 



IV 



(R^)k-C(C3H50)„(CH2CH20)]„-X y ' VI 




dans lesquelles A^ est 




63 



42 
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R est H ou un groupe afkyie ou hydroxyalkyle en C,— C4; est un group alkyldne, hydroxyalkyldne, 
alc6nyldn©, aryline ou aiteylaryl^ne 3ubstltu6 en (V-Ciar oU oxyalkyldne en Ca— C3; cheque est un 
groupe alkyl^e, hydroxyaikyidne, alc^nyl^ne, aryl^ne ou alkyiaryldn en Ct — 0,2; R^ ^ un groupe aikyte 
ou hydroxyalkyle en Cr-C* ou le groupement — <R*)ii— {{CaHflOj^lCHjCHaOln}— X; chaqu est un gr up 
alkyfe ou hydroxyalkyle en C, — C4, ou deux R'* forment ensemble le groupement — (CH,)/— A*— (CH,),— , 
dans lequei A* est — O— ou — CHa— ; R* est un groupe alkyl6ne ou hydroxyalkyldne en Ca— C,; X est R, 
S02~ ou un melange de ceux-ci; j est dgal ^ 1 ou 0; k est 6ga\ ^ 1 ou 0; m a une valeur de 0 d 5; n est au 
molns ^al ^ 3; n et m sont dee nombres tels que le groupement —^CHaCHaO^n — constitue au moins 85% en 
polds du groupement — ^(C,HeO)m{CH2CHaO)„}— ; r est §gal i 1 ou 2, s est ^al 1 ou 2 et r -I- s est §gal k 3 
ou 4; les nombres de u, de v et de w sont tels qu'il y alt au molns deux groupes N et au moins deux groupes 
X« 

37. Composition selon la revendication 36, dans iaquelle A^ est 




20 R^ est un groupe m4thyle; X est H ou un groupe m^hyle; ) est dgal ^ 1; k eat nul. 

38. Composition seion la revendication 37, dans Iaquelle vetw sont chacun nuls et u a une valeur de 3 
^40. 

39. Composition seion la revendication 38, dans Iaquelle m est nui et n est au moins dgal d 12. 

40. Composition selon la revendication 31, dans laqueile le polyrndre d'amine comprend des motifs de 
2s formules Vil et Vltl: 



(CH,) 



(R^)k-(C3Hg0)„{CH2CH2O)„3-X 



VlI 



(CH,). 



60 



65 




VIII 



fO 



18 



20 
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dans lesquellea est un groupe alkyle ou hydroxyalkyle en C^; est un groupe aitcvl^ne 
^^"^^^^l^^^^^ ou alicyfaryl^ne en C-C,,; X est H, SO," ou un miJan'Se de c^^^^ 

tl^u^l^H^^A ^ " ^2" ^ 3; m et n sont des nombres tels que I 

grouj»ment— (CH,CH,0),^constitue au motns 8B% en poids du groupement M(C,H«0)„(CHXH,0) 1— • 
X est ^al d 1 ou 0; y est dgal k 1 lomque x est nul at & 0 lo^que x e^ 6gal d 1 ; les n<^Sb^S de u ^ dfv s^^^ 
tels qu'il y ai't au molns deux groupes N at au moins deux groupes X. ""^"^ u ei ae v sont 

revendlcation 40, dans laquelle R' est un groupe m6thyle; R« est un groupe 

42. Composition selon la revendlcation 41, dans taquetle v est nul et u a une valeur de 3 d 40 

43. Composition setdn la revendlcation 42, dans laquelle m est nul et n est au molns dgal ^ 12 
.^^^lSS!!'^^'''^ «ve»dication 31, dans laquelle le tensioactif detergent est cholsl parmi les 
tensioacofs non lontques, les tensioacbfs anionlques et leurs melanges. ^ 
ddte^^" ^'"P*^""®" revendlcation 44, comprenant en outre de 0 d 80% en poids d'un adjuvant de 



so 



65 



44 



